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Abstract  
 
Introduction 
The double burden of malnutrition (DBM) is characterised by overlapping conditions of 
under- and over-nutrition within one population, household, or even individual. Indonesia 
faces this situation. The overall aim of this thesis was to provide a better understanding of 
DBM in Indonesian children. 
 
Methods 
This thesis used a mixed methods approach, combining a secondary data analysis from the 
Indonesian Family Life Survey (IFLS) and a qualitative study. Prevalence data for DBM, 
from Indonesian children aged 2.0-4.9 years at four different time points -1993, 1997, 2000, 
and 2007 - were calculated. In addition I undertook a longitudinal analysis of children aged 
2.0 to 4.9 years at baseline (1993 and 2000) and their weight and blood pressure status 7 
(2000 and 2007) and 14 years (2007) later. In the qualitative study I explored the perceptions 
of Indonesian mothers and grandmothers of under-five and elementary school-aged children 
towards child obesity and food choices. I conducted twelve focus group discussions in West 
Java with 94 carers from three different socioeconomic status groups. 
 
Results 
DBM occurs in Indonesian children, with decreasing secular trends in stunting and 
underweight; and increasing trends in overweight/obesity. I found an inconsistent trend in the 
prevalence of concurrent stunting and overweight across 1993 to 2007. Although the cross 
sectional data showed that stunted children are more likely to be overweight/ obese, my 
longitudinal evidence showed the opposite. I found no association between stunting in early 
childhood and thinness, overweight/ obesity, or high blood pressure in the later years. 
 
In the qualitative study, primary carers still define overweight subjectively. The “chubbier is 
healthier” concept may be a contributing factor, and even though some mothers realize that 
their children are overweight/ obese, denial of the effect of overweight/ obesity on their 
children’s physical ability is still apparent. There are complex reasons behind primary carers’ 
decision-making processes around their children’s food choices that may additionally 
contribute to the increased prevalence of overweight/ obesity. 
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Conclusion 
These results provide a better understanding of DBM in Indonesia. Such information is likely 
to reveal potential strategies to tackle this issue both in Indonesia, and potentially in other 
low- and middle-income countries. 
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Chapter 1: Thesis overview and aims 
 
1.1 INTRODUCTION 
Indonesia has been dealing with two main types of undernutrition, namely stunting and 
underweight, for decades. The Indonesian government has implemented many policies on 
intervention and treatment of undernutrition, such as Raskin (free rice for the poor), Kadarzi 
(nutrition-conscious family) and Pemberian Makanan Tambahan (free supplementary feeding) 
for children. However, in the past decade, Indonesian government has begun to acknowledge 
the other end of the spectrum of malnutrition, overnutrition. Indonesian government policies 
and program currently deal with these two types of malnutrition as different conditions.  
 
Although several studies of obesity prevalence in Indonesia have been published, there are 
many evidence gaps in monitoring prevalence trends of overweight/ obesity, especially in 
children. Additional issues include the lack of information about concurrent under- and over-
nutrition occurring within the same individuals, as well as the effect of early under nutrition 
on later nutritional status.  Finally, there is a lack of information about community 
understanding of obesity and the double burden of malnutrition in children in Indonesia. Such 
information would be a crucial step to understanding the best strategies to overcome this 
issue. 
 
A narrative review of the existing literature on the double burden of malnutrition in South 
East Asia, along with literature on overweight/ obesity in the Indonesian context, is available 
in chapter 2. 
 
1.2 RESEARCH AIMS AND OBJECTIVES 
This thesis aims to provide further information about the double burden of malnutrition in 
Indonesian children, with a specific focus to a combination of stunting and overweight/ 
obesity. The specific objectives of this thesis are to: 
1. Document the existing literature on the double burden of malnutrition in South East 
Asian countries. 
2. Document the existing literature on overweight/ obesity in Indonesia. 
3. Provide information on the prevalence trends and associated risk factors for stunting, 
underweight, and overweight/ obesity in Indonesian children aged 2.0-4.9 years at four 
different time points: 1993, 1997, 2000, and 2007. 
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4. Provide information on the prevalence trends and associated risk factors for 
concurrent stunting and overweight/ obesity in Indonesian children aged 2.0-4.9 years 
at four different time points: 1993, 1997, 2000, and 2007. 
5. Investigate the likelihood of stunted children of being overweight or obese compared 
to their healthy height peers. 
6. Investigate whether previously stunted children in Indonesia are more likely to 
become overweight, thin, or have high blood pressure in later years. 
7. Explore the perceptions of Indonesian mothers and grandmothers towards child 
obesity and related issues. 
8. Explore the reasons behind mothers’/ grandmothers’ decision-making around food 
choices in West Java, Indonesia. 
 
1.3 OVERVIEW OF THESIS 
A mixed-methods approach was conducted to answer the study objectives: 
1. I conducted systematic reviews to answer objectives 1 and 2. Both of the systematic 
reviews looked at papers published from 1990 to 2016 and hence pick up on my 
published manuscripts.  
2. I conducted cross sectional analyses to answer study objectives 3, 4 and 5. These cross 
sectional studies are secondary data analysis of the Indonesian Family Life Survey 
(IFLS) from wave 1 (1993) to wave 4 (2007). 
3. I conducted a longitudinal analysis to answer study objective 6. This is also a 
secondary data analysis of the IFLS dataset, following children in separate 7- and 14-
year cohorts. 
4. I conducted a qualitative study to answer study objective 7 and 8. Twelve focus group 
discussions were conducted in three different districts in Greater Bandung Area, West 
Java, Indonesia. 
 
The methods used in both of the systematic reviews are elaborated in Chapter 2. Chapter 3 
provides detailed information on the quantitative studies reported in Chapters 4 to 6. Chapter 
7 provides information on the qualitative study whose results are presented in Chapters 8 and 
9. Chapter 10 provides a final summary of the results presented in the previous chapters along 
with a discussion on the implications and future research questions that might arise based on 
the findings. An overview of all the studies undertaken in this PhD thesis is available in 
Figure 1.1. 
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Chapter 2: Review of the literature 
 
2.1 DEFINITION, CAUSES, AND CONSEQUENCES OF THE DOUBLE BURDEN 
OF MALNUTRITION 
The double burden of malnutrition (DBM), a concept first introduced in 1992 at the 
International Conference on Nutrition1, is defined as the coexistence of any form of 
undernutrition with overnutrition (Figure 2.1)1-4. Much research has documented that this 
condition occurs at both the population level (in the same country, city, or community) and 
the household level (combination of undernutrition and overnutrition within members of a 
family)3-13. There is less published data that this condition may occur within the same 
individual, either simultaneously or at different stages in life3,8,13-15. It has also been proposed 
that undernutrition in early childhood may increase the risk of overnutrition in later life1,2.  
 
 
Figure 2.1 The concept and different levels of the double burden of malnutrition 
 
The WHO has recently introduced the following infographic that further expands on this 
definition as shown in Figure 2.2. 
 
The double 
burden of 
malnutrition
Undernutrition
Overnutrition
Stunting
Wasting
Underweight
Micronutrient 
deficiencies
Overweight
Obesity
At risk of overweight/ 
obesity
INDIVIDUAL LEVEL
HOUSEHOLD LEVEL
POPULATION LEVEL
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Figure 2.2 World Health Organization’s The Double Burden of Malnutrition Policy 
Brief3. Available from: http://www.who.int/nutrition/publications/doubleburdenmalnutrition-
policybrief/en/ 
 
 
2.1.1 Undernutrition 
There are several types of undernutrition, including stunting, wasting, underweight, or having 
any micronutrient deficiencies. Throughout this thesis, I will focus on two specific types of 
undernutrition - stunting and underweight. 
 
Stunting is defined as having low length/ height for age. It is a form of chronic malnutrition 
that is usually fully established by the age of two years; therefore adult height is essentially 
determined at age two years16-18. Throughout this thesis, a child is considered to be stunted 
when his/ her height for age z score (HAZ) is less than -2 using a classic definition linked to 
the WHO Child Growth Standard19 as stated in Table 2.1.  
 
Table 2.1 Definition and cut off points of undernutrition used throughout this thesis according 
to the WHO Child Growth Standards for 0 to 5 years (http://www.who.int/childgrowth/en/) 
Category Type Cut off points 
Undernutrition Stunting Height for age z score <-2 
 Underweight Weight for age z score <-2 
 
 
Underweight is defined as having low weight according to the child’s age. This thesis uses the 
WHO Growth Standard definition of underweight as having weight for age z score  (WAZ)<-
2 (Table 2.1)19.   
 
2.1.1.1 Stunting 
According to the 2014 World Health Organization (WHO) Stunting Policy Brief, more than 
one half (56%) of stunted children in the world live in Asia20. A joint estimates by UNICEF, 
WHO, and World Bank Group, published in 2017, showed that the prevalence of stunting in 
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under 5 year children was 22.9% globally and 25.8% in Southeast Asia21 (Figure  2.3). From 
11 countries in the WHO South East Asia Region, the top four countries with the highest 
prevalence of stunting in under five children were Timor Leste, India, Nepal and Indonesia22. 
 
 
Figure 2.3 Prevalence of stunting in under 5 year children based on joint estimates by 
UNICEF, WHO, and World Bank Group in 201721. Available from 
http://www.who.int/nutgrowthdb/estimates2016/en/ 
 
According to the World Health Organization conceptual framework on childhood stunting, 
there are four major issues that contribute to the development of stunting: household and 
family factors, inadequate complementary feeding, breastfeeding and infections23. 
 
The household and family factors consist of two issues, maternal factors and the home 
environment. Maternal factors consist of a range of issues such as the health status (including 
the nutritional status) of the mother before conception, during pregnancy, and during 
lactation. Other issues are short stature in mothers, adolescent pregnancy, poor mental health 
and short birth spacing between two children. The health status of the mother influences the 
health status of the baby, as underweight mothers are more likely to have babies who 
experienced intrauterine growth restriction which in turn is a risk factor for stunting in early 
childhood23-25. The home environment includes but is not limited to issues such as food 
insecurity within the household, intra-household food allocation, and inadequate water and 
sanitation supply20,23. 
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Inadequate complimentary feeding includes three main issues: poor food quality, inadequate 
feeding practices, and food and water safety. Poor food quality is associated with a lack of 
dietary diversity as well as low intake of animal-source protein. This is also worsened by 
foods that are reduced in micronutrient and energy content. Inadequate feeding practices 
include reduced frequency and quantity of food, especially during and after an episode of 
infection/ illness. Food and water safety issues consist of a range of factors such as poor 
hygiene practices, contaminated water and food and also poor food preparation and storage23. 
 
The third issue that contributes to stunting is inadequate breastfeeding practices, e.g. delayed 
onset, non-exclusive breastfeeding and early cessation of breastfeeding20,23. The last issue 
relates to clinical and subclinical infections, especially enteric, diarrhoeal, helminthic, and 
respiratory infections20,23. The severity, duration, and recurrence of infections are all 
important20. Recurrent infections and stunting are often described as a vicious circle, as 
recurrent infections might lead to stunted development and being stunted also increases the 
risk of a child acquiring an infectious disease (due to decreasing immune functions), mainly 
diarrhoea and pneumonia26-29. 
 
Stunting is associated with a range of health, developmental and economic consequences, 
both in the short-term, and long-term23,30. The short-term consequences include higher 
mortality and morbidity, lower resistance to infectious diseases, and under-developed 
cognitive, motor, and language development23. Long-term consequences include poorer 
school progression and fewer completed grades of schooling, an increased risk for later 
degenerative diseases, and a greater risk for later obstetric complications in females due to the 
smaller pelvis1,17,23,24,31. Stunted children in early childhood who have rapid weight gain or 
who are exposed to high fat diets after the age of 2 years have a higher risk of becoming 
overweight/ obese in later life32-34. This has been linked to the later development of non-
communicable diseases such as diabetes, stroke, hypertension and heart disease2,24. Stunting 
can occur as part of another vicious circle, as stunted children will grow to be stunted adults 
which in turn is a risk factor in women for having a stunted child 17,24. 
 
To reduce the risk of stunting, several interventions have been taken into consideration as 
outline further below in Interventions/ Policies on Malnutrition section.  
 
In conclusion, stunting is considered a major health problem for several reasons: 1) stunting 
affects many children in the world, 2) stunting has many health and functional consequences, 
3) it is defined by one robust, internationally recognised standard, 4) it can be modified 
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through an optimal intervention in the first 1000 days of life (from a mother’s pregnancy to a 
child’s second birthday), and 5) it requires multi sectoral interventions30. Figure 2.4 shows 
three Indonesian children aged 9 years where one of them is stunted. 
 
 
Figure 2.4 Three Indonesian children aged 9 years. The child in the red t-shirt has a 
normal height for a 9-year child and the one in the black t-shirt is stunted. 
 
2.1.1.2 Underweight 
In 2016, the WHO showed that the prevalence of underweight in under fives had declined 
by10.8% (from 24.8% in 1990 to 14.0% in 2016) globally and by 22.3% (from 49.2% in 1990 
to 26.9% in 2016) in the Southeast Asia region. Although the prevalence is declining, the 
prevalence is still high, highlighting how major an issue underweight is for Southeast Asian 
countries in particular35.  
 
In contrast, for children aged 5-19 years, there has been relatively little change in the 
prevalence of moderate and severe underweight over the past few decades. A 2017 paper 
showed there has only been a decrease in prevalence of 0.8% (from 9.2% to 8.4%) and 2.4% 
(from 14.8% to 12.4%) for girls and boys, respectively, over 41 years, from year 1975 to 
201636. This paper also showed that the prevalence of moderate and severe underweight in 
children and adolescents is still higher than those who are affected by overweight/ obesity. 
Despite this slow pace of decline, the prevalence of child and adolescent overweight/ obesity 
is projected to surpass the prevalence of underweight by 202236. 
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According to UNICEF, the causes of maternal and child undernutrition can be identified into 
three layers of causes: immediate causes, underlying causes, and basic causes (Figure 2.5)37. 
The immediate causes include a combination of inadequate dietary intake and recurrent 
infections/ diseases. These two issues affect one another. The underlying causes include 
household food insecurity, inadequate feeding practices, and a combination of unhealthy 
household environment and deficiency in health services. The basic causes consist of three 
issues:  1) sociocultural, economic and political, 2) financial, human and social capital, and 3) 
household access to a range of access for example education, income, etc37. 
 
 
Figure 2.5 Determinants of child undernutrition according to UNICEF37 
 
Undernutrition is a crucial issue because when it happens in early life it will produce lifelong 
consequences38. Underweight in childhood is strongly correlated with the presence of 
infectious diseases. A child who is severely underweight27 has a 9.5 times higher risk of dying 
from diarrhoeal disease than a child who is not underweight. In adolescent pregnancy, 
underweight is related to higher maternal mortality rate, complications during pregnancy and 
delivery, and intrauterine growth retardation24,39.  
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Several interventions have been proven to reduce the prevalence of underweight and have 
been promoted by the World Food Program and UNICEF’s Ending Child Hunger and 
Undernutrition Initiative40. Examples include a hygiene education and promotion program, 
maternal nutrition education program, promotion of exclusive breastfeeding, promotion of 
recommended complimentary feeding practices, safety net and funds transfer, hand washing 
with soap program, and many more40. 
 
2.1.2 Overnutrition   
2.1.2.1 Overweight/ obesity 
Childhood overweight (0-5 years) is defined as having a body mass index (BMI) z score >+2 
and ≤+3 while obesity is defined as having a BMI z score >+3, based on the WHO Growth 
Standard19. In this thesis, I also include the ‘at risk of overweight/ obesity’ category, defined 
as having a BMI z score ≥+1 and ≤+2 (Table 2.2)41.  
 
Table 2.2 Definition and cut off points of overnutrition used throughout this thesis according 
to the WHO Child Growth Standards for 0 to 5 years (http://www.who.int/childgrowth/en/) 
Category Type Cut off points 
Overnutrition At risk Body Mass Index z score ≥+1 and ≤+2 
 Overweight Body Mass Index z score >+2 and ≤+3 
 Obesity Body Mass Index z score >+3 
 
 
In most low and middle income countries, the escalation of overweight/ obesity prevalence in 
children and adults is much higher than the reduction of underweight prevalence36,42. In a 
2017 joint estimates report developed by UNICEF, WHO, and the World Bank Group, the 
prevalence of overweight in under 5 year children is 6.0% globally and 7.2% for Southeast 
Asia21 (Figure 2.6). 
 
In a separate 2017 paper, the NCD Risk Factor Collaboration team (which collated 2,416 
population-based studies from numerous countries) showed there was a plateau in the 
previously rising trends in BMI among children and adolescents aged 5-19 years36. 
Nevertheless, there are still high level prevalence rates in many high income countries, and 
prevalence rates are accelerating in South, East, and Southeast Asia36. Globally, there was a 
4.9% and 6.9% increase in the prevalence of overweight/ obesity in girls and boys, 
respectively, aged 5-19 years, from 1975 to 201636. 
 
 
PAGE |  45 
 
Figure 2.6 Prevalence of overweight in under 5 year children based on joint estimates by 
UNICEF, WHO, and World Bank Group in 201721. Available from 
http://www.who.int/nutgrowthdb/estimates2016/en/ 
 
According to Shrimpton and Rokx, the causes of the obesity epidemic in low- and middle-
income countries (LMICs) can be categorised into four interrelated major themes: (1) the 
health/ biological environment, (2) the economic/ food environment, (3) the physical/ built 
environment, and (4) the socio/ cultural environment1. The Health/ Biological Environment 
highlights the vast improvements in health that have resulted in many “surviving” populations 
with constrained early growth that are then exposed to an “obesogenic” environment, which 
puts them at a higher risk of accumulating body fat. The Economic/ Food Environment 
emphasises how better socio economic conditions influence food purchasing power in many 
countries. In relation to this, the increased penetration of frozen foods and other westernised 
consumption patterns in to low- and middle-income countries has contributed to the 
increasing prevalence of overweight/ obesity in the world. The Physical/ Built Environment 
focuses on physical activity patterns and the diminishing spaces for the community to be 
physically active, together with the rise of passive entertainment/ abundant screens. The 
Socio/ Cultural Environment highlights the influence made by media, culture and peer 
pressure on individuals’ choices around food and activities1. 
 
Children with overweight/ obesity have a higher risk of overweight/ obesity in adulthood43. 
Overweight/ obesity is a well-known risk factor for many chronic disorders including non-
communicable diseases (NCDs) such as diabetes, hypertension, stroke and ischemic heart 
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diseases1,44-47. Obesity in children has also been linked to poorer psychosocial function and 
educational accomplishment46-49.  
 
2.1.3 The double burden of malnutrition 
The DBM has occurred globally, negating the previously held opinion that overweight/ 
obesity only affects people in developed countries whereas undernutrition affects those in the 
less developed and developing countries1,2. As the consequences of each end of the 
malnutrition spectrum are well known, the effect of having both ends of the spectrum present 
in a country are potentially very significant. 
 
A report of the 2002 Bellagio Conference on Nutrition Transition classified the causes of the 
double burden of malnutrition into three particular transitions, as described in Figure 2.750. 
They were the nutrition transition, typified by changes in dietary patterns, consumptions, and 
energy expenditure linked to the development in a country’s economy. This transition can be 
seen in the shift from a high prevalence of undernutrition towards a higher prevalence of 
overnutrition. The epidemiological transition is typified by changes in population disease 
burden and also associated with economic development. This transition results in NCDs 
substituting for infectious diseases as the primary cause of mortality in a population. The 
demographic transition, typified by changes in increasing lifespan and changes in the make up 
of a population, can be seen in those countries which have higher proportions of older people 
compared to young people50. 
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Figure 2.7 Causes of the double burden of malnutrition. Adapted from Popkin et al.50 and 
The WHO’s Double Burden of Malnutrition Policy Brief3. 
 
2.2 INTERVENTIONS/ POLICIES ON MALNUTRITION   
Globally, there are many well-established interventions for each of the elements of the double 
burden of malnutrition, contained in documents such as the WHO Stunting Policy Brief20 and 
the WHO Overweight Policy Brief45.  
 
The WHO Childhood Stunting Policy Brief highlights the importance of focusing on the first 
1000 days of life, from pregnancy to a child’s second birthday, through several platforms20 
(Figure 2.8). The first platform is to ensure an early initiation of breastfeeding and exclusive 
breastfeeding in the first six months without any additional solid food. Breastfeeding should 
ideally be continued until the child is two years of age. The second platform involves 
improving the quality of the diet in complementary feeding period. The quality refers to 
diversity in dietary intake as well as intake of food from animal sources. The third platform 
requires collaboration between the previously mentioned nutrition-specific interventions 
(those that deal with immediate causes of malnutrition) and nutrition-sensitive ones (those 
that address underlying causes of malnutrition by collaborating actions from different 
sectors), for example household, environmental, socioeconomic, and cultural factors. The last 
platform, which is the at the program level, should consider political commitment along with 
multi sectoral collaborations, involvement of community and an integrated service delivery20. 
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Figure 2.8 Four platforms to overcome stunting. Data sourced from The WHO Childhood 
Stunting Policy Brief20 
 
 
The Ending Child Hunger and Undernutrition Initiative of the World Food Program and 
UNICEF proposes four pillars in efforts against undernutrition40. The first is to achieve an 
increased awareness about hunger and undernutrition as well as an understanding of 
prospective solutions. The second pillar is to strengthen policies and programs around hunger 
and nutrition. The third is to achieve increased capacities for community-based actions around 
these issues, and the last one is an increased efficiency and accountability through monitoring 
and evaluation40. 
 
The WHO Childhood Overweight Policy Brief proposes that interventions/ policies should be 
tailored to the profile in each country or even more specifically, each area45.  They 
recommend five platforms to reduce the risk of overweight/ obesity (Figure 2.9). The first 
platform is improving nutritional status and growth patterns through early life exposures, e.g. 
pre-pregnancy and during pregnancy counseling; exclusive breastfeeding and continuation of 
breastfeeding until age 2 years, with adequate complimentary feeding practices; regulating the 
marketing of breast milk substitutes; implementing baby friendly hospital initiative, and many 
more. The second platform is to improve community understanding and social norms, 
including through government-endorsed dietary guidelines. The third platform consists of 
interventions that limit the exposures of children towards marketing of unhealthy foods. The 
fourth is to influence the food system and food environment, such as ensuring access to safe 
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1. Optimal breastfeeding 
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and                           
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PAGE |  49 
drinking water and supporting small shops selling healthy food in less-haves communities. 
The last intervention is to improve nutrition in neighbourhoods, including limiting the number 
of fast-food outlets around schools45. 
 
 
Figure 2.9 Five platforms to stop the increasing prevalence of childhood overweight. 
Data sourced from The WHO Childhood Overweight Policy Brief45 
 
Shrimpton and Rokx have argued that there is no framework that coordinates all of these 
fragmented solutions1. This issue is made more challenging by the limitations in capacity, 
especially in LMICs, to deliver the proposed interventions1.  
 
However, in 2017 the WHO issued the Double Burden of Malnutrition Policy Brief3 and 
Double-duty Actions for Nutrition Policy Brief4, highlighting the importance of tackling both 
ends of the malnutrition spectrum. These policy briefs emphasise the importance of 
eliminating the double burden of malnutrition in order to achieve the United Nations 
Sustainable Development Goals as well as to foster improved health and economic 
development (Figure 2.10).  
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Figure 2.10 World Health Organization: importance of tackling the double burden of 
malnutrition – The Double Burden of Malnutrition Policy Brief3. Available from: 
http://www.who.int/nutrition/publications/doubleburdenmalnutrition-policybrief/en/ 
 
The policy briefs also introduce the concept of ‘double-duty actions’ referring to 
interventions, programs, and policies aimed at simultaneously reducing the prevalence of 
under- and overnutrition. Such actions include but are not limited to promoting breastfeeding, 
food marketing regulations, maternal nutrition and antenatal programs, healthy diet initiatives, 
nutrition education and access to healthy foods (Figure 2.11)3,4. Breastfeeding is a potential 
double-duty action because breast milk provides essential nutrients that protect against 
childhood stunting, wasting, and overweight/ obesity. Breastfeeding protects children from 
diarrhoeal diseases and other childhood infections and may protect mothers against obesity 
and NCDs in later life51-53.  
 
Healthy diet initiatives range from programs/ interventions to optimise appropriate infant 
complementary feeding to a variety of interventions that support the adoption of healthy diets 
in schools and workplaces3,4. Other double-duty actions can be delivered through maternal 
nutrition and antenatal program. For example, an iron and folic acid supplementation program 
will protect the mother from having micronutrient deficiencies and help the development of 
the baby, simultaneously. Furthermore, during antenatal visits, nutrition education to mothers 
can help prevent excessive weight gain and thus gestational diabetes, and potentially protect 
the baby from overweight/ obesity in later life54,55. 
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Figure 2.11 World Health Organization: Double-duty Actions – Double-duty Actions for 
Nutrition Policy Brief4. Available from: http://www.who.int/nutrition/publications/double-
duty-actions-nutrition-policybrief/en/  
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___________________________________________________________________________ 
The next two sections of the literature review were initially conducted 
in the early stages of my PhD candidature and helped provide the 
rationale for conducting the quantitative analyses. However, it was not 
until the later stages of the PhD that I decided to publish some of the 
literature review. For this reason, I decided to update the literature 
searching process. As a result I captured some of the quantitative work 
that I had already published. 
________________________________________________________ 
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ABSTRACT 
Objectives 
The double burden of malnutrition (DBM) – a combination of undernutrition and 
overnutrition – is a problem faced by many countries. This study aimed to comprehensively 
review the DBM in ASEAN countries, including levels (population, household, or 
individual), the type, and prevalence.  
 
Methods 
We searched four electronic databases, Medline via OvidSP, Scopus, Global Health via 
OvidSP and Web of Science, from January 1990-May 2017. We included studies that 
reported prevalence, were published in English language peer-reviewed journals and were 
available in full text. Studies were formally assessed against a critical appraisal tool.  
 
Results 
We included 48 studies from eight countries. Most studies were from Indonesia and there was 
only one study from Lao PDR. A range of criteria for anthropometry were used in these 
studies, hence, comparison is impossible. DBM happened at community, household, and 
individual levels, with different types of undernutrition 
(stunting/underweight/wasting/thinness) in combination with overweight/obesity.  
 
Conclusions  
ASEAN countries need to strengthen surveillance using WHO standards to improve the 
comparability of data, further develop regional strategies to address DBM and investigate 
potential “double-duty actions” as suggested by the WHO. 
 
 
Keywords: double burden malnutrition, ASEAN, undernutrition, overnutrition.
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INTRODUCTION   
The double burden of malnutrition (DBM) occurs when there is a combination of overweight/ 
obesity with a form of undernutrition, such as underweight, wasting, stunting, or any 
micronutrient deficiencies1-4. Previous studies have found that DBM can occur at the level of 
the country, city, household or individual5-15. Many country-level representative surveys also 
provide solid evidence of this phenomenon of the combination of underweight children and 
overweight mothers5, 7, 8, 10, 16. The 2014 report from the International Food Policy Research 
Institute has called DBM “the new normal” for less-developed and developing countries3.  
 
DBM also occurs in countries in southeast Asia. Southeast Asian countries can be classified 
in a number of ways. One such classification is the Association of South East Asian Nations 
(ASEAN), a political and economic alliance aimed at promoting regional peace, stability and 
economic growth17. In this paper, we use the ASEAN grouping because this comprises 
countries with similar characteristics who may thus share similar issues around nutrition. The 
ten ASEAN countries are Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, 
Myanmar, Philippines, Singapore, Thailand, and Vietnam.  
 
In this paper we aim to provide a comprehensive review of the prevalence of DBM in 
ASEAN countries in all age groups, in order to facilitate comparison between countries and to 
identify gaps in current knowledge so as to inform future research. Specifically, we review 
DBM at different levels (population [including country-, city-, or any community-level 
studies], household, or even individual), the types of DBM (the type of undernutrition 
associated with overweight), and the prevalence by age, housing area (urban/ rural) or 
education of the participants. As the currently available information is scattered, this review 
will provide a consolidated overview of DBM in these countries, including identifying 
similarities and differences in patterns and highlighting potential strategies/ interventions. 
 
METHODS 
Inclusion and exclusion criteria 
The inclusion criteria of studies were: 1) studies that reported prevalence data of the double 
burden of malnutrition (overweight/ obesity with either stunting, or underweight, or wasting) 
in one or more of the ASEAN countries, including multi-country studies that included any 
ASEAN country; 2) studies published in peer-reviewed journals; 3) studies available in full 
text written in English; and 4) sample size >300. The exclusion criteria were editorials or 
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commentaries, qualitative studies, studies focusing on clinical features and intervention 
studies.  
 
We did not include micronutrient deficiency studies in this review, because initial searches 
only identified one study that included micronutrient deficiency and overweight/ obesity and 
met the other inclusion criteria. 
 
Literature search process 
We conducted a literature search using four electronic databases for English language papers: 
Medline via OvidSP, Scopus, Global Health via OvidSP and Web of Science, from January 
1990 until May 2017. The search in Medline used the following key words/ MeSH terms: 1) 
overnutrition (overnutrition OR overweight OR obes* OR weight OR body weight OR fat), 2) 
undernutrition (undernutrition OR stunt* OR wasting OR thin* OR underweight), 3) 
malnutrition, 4) double burden (dual OR double OR burden), 5) prevalence (prevalence OR 
number* OR case*, incidence OR survey), 6) adults (adult* OR mother OR father OR parent* 
OR caretaker OR elder*), 7) children and adolescents (child* OR adolescen* OR school-age 
OR preschool OR under five ), 8) countries (ASEAN OR South East Asia OR Asia OR 
LMIC* OR developing countr* OR Brunei Darussalam OR Cambodia OR Indonesia OR Lao 
PDR OR Malaysia OR Myanmar OR Philippines OR Singapore OR Thailand OR Vietnam).  
We combined the results from 1) to 7) with AND and then combined the results with each of 
the countries item in number 8) with AND. We also limited the search to the English 
language and journal articles. Searches in three other electronic databases used similar search 
strategies and key words. 
 
Furthermore, we identified papers through hand searching of the reference lists of journals 
and contacted several South East Asian public health researchers to seek full publications of 
conference abstracts. 
 
Document screening process 
We screened publications identified from the literature and hand search process. The first step 
was to remove duplicates and ensure the relevance of the articles. We excluded non-English 
language articles. Titles and abstracts were then screened by CNR. After further exclusion of 
records according to our criteria, relevant full texts were then ready to be assessed to ensure 
quality.  
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Critical appraisal to ensure quality  
For the purposes of this review, we assessed full text articles against a tool established by 
Loney et al18, which was specifically developed for critically appraising prevalence or 
incidence studies. This tool includes three quality assessment criteria: 1) validity of the study 
methods (6 questions); 2) interpretation of results (1 question); and 3) applicability of results 
(1 question). The critical appraisal tool is available in Supplementary Table 1. In this review 
we included articles that scored 5 or more and fulfilled at least two of three assessment 
criteria. Afterwards, we grouped the data in each country based on the level of DBM: 1) 
population level (includes DBM that happened within the same country, city, or smaller 
population), 2) household level, or 3) individual level. 
 
Supplementary Table 1 about here 
 
Definitions and cut off points for malnutrition  
There were many different criteria and cut-off points for malnutrition used in the included 
studies, which are summarised in Supplementary Table 2. Several studies used a combination/ 
modification of criteria, as listed in the table.  
 
Supplementary Table 2 about here 
 
RESULTS 
Characteristics of included studies 
Figure 1 shows the results of the literature search. Of the 45 identified studies from our 
literature search identification and screening process, 44 scored 5 or more on the critical 
appraisal score (6 scored 8, 29 scored 7, and 9 scored 6); these 44 studies are included in the 
review. The results of the critical appraisal process are available in Supplementary Table 3. 
Four of the included studies were multi-country studies, and 40 were single country studies. 
The country with the most studies of DBM was Indonesia and that with the fewest was Lao 
PDR. We found no study on DBM from Singapore or Brunei Darussalam, resulting in studies 
from 8 countries to be further analysed. The earliest study was from 2000 and latest ones were 
from 2017. 
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Figure 1. A flow diagram showing the flow of citations reviewed in this study  
 
Supplementary Table 3 about here 
 
Level of double burden of malnutrition  
We analysed the studies at three levels: studies that were conducted at the population level 
(country-, city-, or any community-level), those that were conducted at the household level, 
and those conducted to investigate whether DBM occurred within the same individual. From 
this point onwards, we calculated studies based on the country. 
 
Population level 
All eight countries had studies that described the presence of DBM at the population level, 
with the number of studies from each country as follows: Vietnam (13 studies), Indonesia 
Potentially relevant records identified 
through four database searching (n= 2,157)
    
                        
                        
Additional records identified through other 
sources (hand search, personal 
communication): n=12
Records after duplicates removed (n=1427)
Title and abstract screened (n=1427)
     
Full text articles excluded with 
reasons:
1. Qualitative study
2. Focus on clinical features
3. Intervention study
Full-text articles assessed for eligibility (n=89)
Critical appraisal of studies using the criteria of 
Loney et al  (n=45)
Id
en
tif
ic
at
io
n
Sc
re
en
in
g
El
ig
ib
ili
ty
In
cl
ud
ed
Studies included (n=44)
1. Brunei Darussalam: 0         6. Myanmar: 2    
2. Cambodia: 5                         7. Philippines: 3   
3. Indonesia: 15                       8. Singapore: 0  
4. Lao PDR: 1                           9. Thailand: 4     
5. Malaysia: 10                       10. Vietnam: 14 
Excluded because score less than 5
Reasons records excluded:
1. Full text not available
2. Studies not  including both under- 
and overnutrition
3. Not conducted in ASEAN
4. Editorial
5. Commentary
6. Conference abstract
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(nine studies) and Malaysia (nine studies), Cambodia (four studies), Thailand (four studies), 
Myanmar (two studies), Philippines (two studies) and Lao PDR (one study). From 44 studies 
at the population level, 27 were nationally representative samples while the other 17 studies 
were conducted in a limited number of provinces, cities or communities. The 27 national 
studies were: 4/4 studies from Cambodia, 6/9 studies from Indonesia, 4/9 studies from 
Malaysia, 1/2 studies from Myanmar, 1/1 study from Lao PDR, 1/2 studies from Philippines, 
2/4 studies from Thailand, and 8/13 studies from Vietnam. 
 
Household level 
Studies looking at the occurrence of DBM within the same household, most of which were the 
combination of overweight mother and underweight child, were from 4 countries. Most 
studies were from Indonesia (five studies), followed by Malaysia, Philippines, and Vietnam 
(each with one study). Five of these 8 studies (4 from Indonesia and one from Vietnam) were 
nationally representative. 
 
Individual 
Two studies, one each from Cambodia and Indonesia, reported DBM in the same individual 
using nationally representative data. Both studies were conducted in children and found 
concurrent stunting and overweight/ obesity. Both studies were published in 2016, with one 
conducted in under five children, and one in children aged 2.0-4.9 years. The complete list of 
studies according to the three levels of DBM is available in Figure 2. 
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Figure 2. Different levels of the double burden of malnutrition in 8 ASEAN countries; 
Country order alphabetically, study order by year of publication 
 
 
The double burden of malnutrition in each country 
The included studies used different criteria and cut off points, which makes direct 
comparisons impossible. However, we highlight the characteristics of studies in each country 
in more detail. Details of the included studies are shown in Tables 1-3 in alphabetical order.  
 
 
 
Indonesia: 
1.  Rachmi et al. (b) (2016)
Cambodia: 
1.  Tzioumis et al. (2016)
Philippines: 
1.  Angeles-Agdeppa et al. 
(2003) 
Vietnam: 
1.  Doak et al. (2005) 
Malaysia: 
1.  Wong et al. (2015) 
Indonesia: 
1.  Doak et al. (2005) 
2.  Oddo et al. (2012)
3.  Roemling and Qaim (2013)
4.  Vaezghasemi et al. (2014) 
5.  Wibowo et al. (2015) 
HOUSEHOLD LEVEL
INDIVIDUAL LEVEL
POPULATION LEVELCambodia: 1.  Arimond and Ruel (2004)
2.  Corsi et al. (2011)
3.  Jaacks et al. (2015)
4.  Greffeuille et al. (2016)
Myanmar: 
1.  Moore at al. (2010) 
2.  Soe at al. (2016) 
Thailand: 
1.  Firestone et al. (2011) 
2.  Rojroongwasinkul et al. (2013) 
3.  Sandjaja et al. (b) (2013) 
4.  Pongcharoen et al. (2017) 
Philippines: 
1.  Florentino et al. (2002) 
2.  Moore et al. (2010) 
Lao PDR: 
1.  Moore et al. (2010) 
Malaysia: 
1.  Lim et al. (2000) 
2.  E-Siong et al. (2002) 
3.  Ming Moy et al. (2004) 
4.  Zaini et al. (2005)  
5.  Zalilah et al. (2006) 
6.  Soo et al. (2008) 
7.  Moore et al. (2010) 
8.  Sandajaja et al. (b) (2013) 
9.  Poh et al. (2013) 
Vietnam: 
1.   Tuan et al. (2007) 
2.   Cuong et al. (2007) 
3.   Dieu et al. (2007) 
4.   Walls et al. (2009) 
5.   Kim et al. (2010) 
6.   Moore et al. (2010) 
7.   Ha et al. (2011) 
8.   Laillou et al. (2012) 
9.   Ly et al. (2013) 
10. Nguyen et al. (2013) 
11. Sandjadja et al. (b) (2013) 
12. Laillou et al. (2014) 
13. Jaacks et al. (2015)
Indonesia: 
1.   Winkvist et al. (2000) 
2.   Soekirman et al. (2002) 
3.   Julia et al. (2004) 
4.   Roemling and Qaim (2012) 
5.   Sandjaja et al.(a) (2013) 
6.   Sandjaja et al. (b) (2013) 
7.   Hanandita and Tampubolon (2015) 
8.   Jaacks et al. (2015) 
9.   Rachmi et al.(a) (2016) 
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Cambodia 
Five studies were from Cambodia, four of which were conducted at the population level and 
one at the individual level (Table 1). Of the population level studies, two were in adults and 
adolescent to adult women, one in female adolescents, and the other one in children. The two 
studies in women19, 20  showed a decreased prevalence of underweight and increased  
prevalence of overweight/ obesity from 2000 to 200519 and 2000 to 201420. The study in 
female adolescents showed an increase of both underweight and overweight/ obesity 
prevalence over a five-year period (2000 to 2005)21. The other study involving children aged 
6-23 months22 showed that stunting, wasting and overweight/ obesity were present at the 
population level, with a high prevalence of stunting and wasting. The individual level study in 
children aged 0-5 years showed an increased prevalence of concurrent stunting and 
overweight between 2000 to 201023. 
 
Indonesia 
Of the 15 studies from Indonesia, 9 were at the population level, 5 at the household level and 
one at the individual level (Table 1). Six out of 9 studies at the population level studies were 
conducted in children and adolescents, one involving adolescent and adult participants and 
two involving adult participants. One country-level study of repeated cross-sectional analyses 
showed that from 1993 to 2007 the prevalence of underweight in adults decreased while the 
prevalence of overweight/ obesity increased24. In children and adolescent similar trends were 
found in two country-level studies (both repeated cross-sectional analyses)21, 25.  
 
At the household level, one study found that underweight and overweight were present in 
different individuals (children or adults) in 22.0% of households in 19937 while a similar 
study found this occurred in 19.0% of households in 200726, both using the Indonesian Family 
Life Survey (IFLS) dataset. One study that performed repeated cross-sectional analyses in 
different years within the same household, also using IFLS dataset, showed an increasing 
prevalence of DBM (one overweight and one underweight household member) between 1993 
(11.1%) and 2007 (16.1%)27. Another study using the Basic Health Survey (Riskesdas) 
dataset reported that the prevalence of one type (or any combination) of undernutrition 
(stunting, underweight, or wasting) in a child aged 2-5 years with an overweight mother was 
29.8%28 of DBM in the households in 2015. A further study conducted in eight provinces 
documented the prevalence of overweight mother and stunted child aged 6-59 months to be 
5.8% in 201210.  
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A study conducted at the individual level with children aged 2.0-4.9 years in four different 
years (1993, 1997, 2000 and 2007) showed an increased prevalence of concurrent stunting 
and overweight over the 14 year time period29. 
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Lao PDR 
The nationally representative multi-country study of DBM in adults >18 years that included 
Lao PDR as one of the sites showed that DBM was present in adults 18 years and older in 
2010 (Table 2). There was a higher prevalence of overweight/ obesity in females compared to 
males, but a higher prevalence of underweight in males compared to females30. 
 
Malaysia 
There were 10 studies of DBM in Malaysia, nine at the population level (seven involving 
children and adolescents, two involving adults) and one at the household level (Table 2). The 
two country-level studies in adults30, 31 used the same criteria and cut off points for both 
underweight and overweight. Both showed an increased prevalence of overweight/ obesity 
and a decreased prevalence of underweight between 200031 and 201030, although Lim et al 
involved adults aged 20 years and older31 while Moore at al involved those aged 18 years and 
older30. Those studies in children and adolescents involved participants of different ages and 
used different criteria and cut off points so we were not able to make a comparison or identify 
prevalence trends. The one household level study showed a 19.4% prevalence of a 
combination of a stunted child and overweight mother and a 12.5% prevalence of a 
combination of underweight child and overweight mother32. 
 
Myanmar 
We found two studies of DBM in Myanmar (Table 2). One, a multi-country study conducted 
in adults in 2010, showed a higher prevalence of underweight in male compared to female, 
but a higher prevalence of overweight/ obesity in female compared to male30. The other study, 
conducted at the city-level involving young children aged 6-24 months, showed a high 
prevalence of underweight (28.4%) and a low prevalence (1.5%) of overweight/ obesity33. 
 
Philippines 
There were two population level studies conducted in the Philippines (Table 2). One city-level 
study in children aged 8-10 years showed a significantly higher (more than 4 times) 
prevalence of stunting and underweight in children from public schools compared to those 
from private schools34. In contrast, there was a significantly higher prevalence of overweight/ 
obesity in children from private schools compared to those in public schools34. The only study 
that was conducted at the household level revealed that 8.2% of households had an 
overweight mother and a underweight child35.  
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Thailand 
There were four studies of DBM in Thai children (Table 3). We are not able to show trends in 
prevalence because of differences in criteria and cut off points as well as the age of 
participants. One study showed a higher prevalence of stunting, underweight, and thinness in 
rural areas compared to urban areas whereas a higher prevalence of overweight/ obesity in 
urban areas54.  
 
Vietnam 
There were 14 studies of DBM in Vietnam, 13 at the population level (seven in adults, four in 
adolescents, two in children through to adults) and only one at the household level (Table 3). 
Of the adult studies, three city- and country-level studies using similar criteria found a higher 
prevalence of overweight/ obesity in females and a higher prevalence of underweight in 
males57, 59, 38. One country-level study showing decreasing trends of prevalence of 
underweight from 2000 to 2005 and increasing trends of overweight prevalence in adults61. 
One study conducted at the household level showed that 5% of 4,600 households had a 
combination of underweight/ overweight in children and adults7. 
 
 
PA
G
E 
| 
75
 
T
ab
le
 3
. T
he
 d
ou
bl
e 
bu
rd
en
 o
f m
al
nu
tr
iti
on
 in
 T
ha
ila
nd
, a
nd
 V
ie
tn
am
; C
ou
nt
ry
 o
rd
er
 a
lp
ha
be
tic
al
ly
, s
tu
dy
 o
rd
er
 b
y 
ye
ar
 o
f p
ub
lic
at
io
n 
 
N
o 
A
ut
ho
rs
 (y
ea
r 
of
 
pu
bl
ic
at
io
n)
 
Pa
rt
ic
ip
an
ts
 
C
ri
te
ri
a 
us
ed
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
C
om
bi
na
tio
n 
of
 
D
B
M
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
Pr
ev
al
en
ce
 
T
ot
al
 
Se
x 
an
d 
ag
e 
ra
ng
e 
D
B
M
 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
], 
or
 
ov
er
w
ei
gh
t/ 
O
be
si
ty
 [O
/O
B
] 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t 
[U
], 
W
as
tin
g 
[W
], 
T
hi
nn
es
s 
[T
] 
T
H
A
IL
A
N
D
 
Po
pu
la
tio
n 
le
ve
l 
1 
Fi
re
st
on
e 
et
 a
l 
(2
01
1)
66
 
4,
61
0 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
 
2-
10
 y
 
C
D
C
 2
00
0 
[S
] <
-2
 S
D
 H
ei
gh
t f
or
 a
ge
   
   
   
   
   
   
   
   
   
  
[U
] B
M
I f
or
 A
ge
 <
5t
h 
pe
rc
en
til
e 
   
   
   
   
   
   
   
   
   
   
   
[O
] B
M
I f
or
 A
ge
>9
5t
h 
pe
rc
en
til
e 
[S
], 
[U
] a
nd
 [O
] i
n 
ch
ild
re
n 
 
N
/A
 
[O
/O
B
]: 
8.
26
%
 
[S
]:
 1
9.
85
%
   
   
   
   
   
   
   
  
[U
]:
 2
7.
79
%
 
2 
R
oj
ro
on
gw
as
in
ku
l 
et
 a
l (
20
13
)4
6  
3,
11
9 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
 
0.
5-
12
.9
 y
 
W
H
O
 G
ro
w
th
 S
ta
nd
ar
ds
 2
00
6 
an
d 
W
H
O
 G
ro
w
th
 R
ef
er
en
ce
 
20
07
 
[S
] H
A
Z<
-2
   
   
   
  [
U
] W
A
Z<
-2
   
   
   
   
   
   
[T
] B
M
IZ
<-
2 
   
   
   
[O
] B
M
IZ
≥+
1 
an
d 
≤+
2 
 
[O
B
] B
M
IZ
>+
2 
 
[S
], 
[U
], 
[T
], 
[O
] 
an
d 
[O
B
] i
n 
ch
ild
re
n 
N
/A
 
[O
] U
rb
an
: 6
.9
%
  
   
   
 R
ur
al
: 8
.0
%
   
   
   
   
   
   
   
 
[O
B
]  
U
rb
an
: 1
1.
8%
 
R
ur
al
: 5
.9
%
 
[S
] U
rb
an
: 4
.1
%
 
   
   
R
ur
al
: 8
.4
%
   
   
   
   
   
 
[U
] U
rb
an
: 6
.4
%
   
   
   
 R
ur
al
: 1
0.
2%
   
   
   
   
   
   
   
   
   
   
  
[T
] U
rb
an
: 6
.2
%
 
   
   
 R
ur
al
: 6
.4
%
 
3 
Sa
nd
ja
ja
 e
t a
lb  
(2
01
3)
58
 
1,
58
0 
in
di
vi
du
al
s 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
  
6-
12
 y
 
W
H
O
 G
ro
w
th
 R
ef
er
en
ce
 2
00
7 
[S
] H
A
Z<
-2
   
   
   
[U
] W
A
Z<
-2
   
   
   
   
   
   
 
[T
] B
M
IZ
<-
2 
   
   
[O
] B
M
IZ
>+
1 
[O
B
] B
M
IZ
>+
2 
 
[S
], 
[U
], 
 [T
], 
an
d 
[O
] i
n 
ch
ild
re
n 
N
/A
 
[O
]: 
9.
7%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
[O
B
]: 
14
.0
%
 
[S
]: 
7.
0%
   
   
   
   
   
   
   
   
   
   
   
   
 
[U
]: 
13
.2
%
   
   
   
   
   
   
   
   
   
   
[T
]: 
8.
1%
 
4 
Po
ng
ch
ar
oe
n 
et
 a
l 
(2
01
7)
67
 
84
5 
in
di
vi
du
al
s 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
 
3-
5 
y 
W
H
O
 G
ro
w
th
 S
ta
nd
ar
ds
 2
00
6 
[S
] H
A
Z<
-2
   
   
   
[T
] B
M
IZ
<-
2 
   
   
   
   
   
  
[O
] B
M
IZ
>+
2 
[S
], 
 [T
] a
nd
 [O
]  
in
 
ch
ild
re
n 
N
/A
 
[O
/O
B
]: 
14
.0
%
 
[S
]: 
5.
0%
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[T
]: 
3.
0%
 
V
IE
T
N
A
M
 
Po
pu
la
tio
n 
le
ve
l 
1 
Tu
an
 e
t a
l 
(2
00
7)
68
 
19
92
: 2
4,
06
8 
20
02
:1
58
,0
19
  
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
 
2-
17
 y
 a
nd
 1
8-
65
 y
 
A
du
lts
: W
H
O
 1
99
5 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[U
] B
M
I<
18
.5
   
   
 [O
] B
M
I≥
25
   
   
   
   
   
   
   
   
   
  
C
hi
ld
re
n:
 C
D
C
 2
00
0 
   
   
   
   
   
   
   
   
   
[U
] B
M
I<
5t
h 
pe
rc
en
til
e 
 
[O
] B
M
I>
85
th
 p
er
ce
nt
ile
  
[U
] a
nd
 [O
] i
n 
ch
ild
re
n 
an
d 
ad
ul
t  
 
N
/A
 
[O
] C
hi
ld
re
n 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
19
92
: 1
.4
%
  
20
02
: 1
.8
%
  
[O
] A
du
lts
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
19
92
: 2
.0
%
  
20
02
: 5
.2
%
  
[U
] C
hi
ld
re
n 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
19
92
: 3
2.
1%
  
20
02
: 3
3.
5%
  
[U
] A
du
lts
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
19
92
: 3
2.
6%
  
20
02
: 2
4.
8%
  
 
 
PA
G
E 
| 
76
 
N
o 
A
ut
ho
rs
 (y
ea
r 
of
 
pu
bl
ic
at
io
n)
 
Pa
rt
ic
ip
an
ts
 
C
ri
te
ri
a 
us
ed
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
C
om
bi
na
tio
n 
of
 
D
B
M
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
Pr
ev
al
en
ce
 
T
ot
al
 
Se
x 
an
d 
ag
e 
ra
ng
e 
D
B
M
 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
], 
or
 
ov
er
w
ei
gh
t/ 
O
be
si
ty
 [O
/O
B
] 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t 
[U
], 
W
as
tin
g 
[W
], 
T
hi
nn
es
s 
[T
] 
2 
C
uo
ng
 e
t a
l 
(2
00
7)
69
 
1,
48
8 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
20
-6
0 
y 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
 [O
] B
M
≥2
3 
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
/O
B
]  
M
al
e:
 3
1.
6%
   
Fe
m
al
e:
 3
3.
6%
 
[U
]  
M
al
e:
 2
2.
6%
 
Fe
m
al
e:
 1
8.
9%
 
3 
D
ie
u 
et
 a
l 
(2
00
7)
70
 
67
0 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
48
-6
5 
m
 
C
D
C
 2
00
0 
[S
] H
ei
gh
t f
or
 a
ge
<5
th
 p
er
ce
nt
ile
   
   
   
   
   
[U
] W
ei
gh
t f
or
 a
ge
<5
th
 
pe
rc
en
til
e 
 
[W
] B
M
I f
or
 a
ge
<5
th
 p
er
ce
nt
ile
   
   
   
   
   
   
   
IO
TF
 2
00
0 
   
   
   
   
[O
] B
M
I≥
25
   
   
   
 [O
B
] B
M
I≥
30
 
[S
], 
[U
], 
[W
] a
nd
 
[O
] i
n 
ch
ild
re
n 
 
N
/A
 
[O
]: 
20
.5
%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[O
B
]: 
16
.3
%
 
[S
]: 
2.
3%
   
   
   
   
   
   
   
   
   
   
   
[U
]: 
2.
7%
   
   
   
   
   
   
   
   
   
   
   
  
[W
]: 
2.
6%
  
4 
W
al
ls
 e
t a
l 
(2
00
9)
71
 
97
8 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
25
-7
4 
y 
W
H
O
 2
00
0 
an
d 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
[O
] B
M
I≥
25
  
[O
] B
M
I≥
23
 –
 A
si
an
 c
ut
 o
ff
  
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
/O
B
] B
M
I≥
25
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
  
M
al
e:
 1
4.
0%
 
Fe
m
al
e:
 1
2.
7%
   
   
   
   
   
   
   
   
   
   
 
[O
/O
B
] B
M
I≥
23
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
M
al
e:
 2
9.
7%
 
Fe
m
al
e:
 3
1.
5%
  
[U
]  
M
al
e:
 1
4.
5%
 
Fe
m
al
e:
 1
2.
6%
  
5 
K
im
 e
t a
l (
20
10
)7
2  
49
7 
in
di
vi
du
al
s 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
19
-6
0 
y 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
 [O
] B
M
I≥
23
 
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
/O
B
] 
M
al
e:
 2
1.
6%
  
Fe
m
al
e:
 2
0.
4%
 
[U
]  
M
al
e:
 1
4.
2%
 
Fe
m
al
e:
 1
8.
8%
 
6 
M
oo
re
 e
t a
l 
(2
01
0)
30
 
2,
99
5 
in
di
vi
du
al
s 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
  
≥1
8 
y 
W
H
O
 2
00
0 
[U
] B
M
I<
18
.5
   
   
[O
] B
M
I≥
25
 
[O
B
] B
M
I≥
30
 
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
] M
al
e:
 2
.7
 %
 
   
   
 F
em
al
e:
 7
.2
%
   
   
   
   
   
   
   
   
   
   
   
  
[O
B
]: 
 
M
al
e:
 - 
  
Fe
m
al
e:
 0
.6
%
 
[U
]  
M
al
e:
 2
2.
8 
%
  
Fe
m
al
e:
 1
2.
1%
 
7 
H
a 
et
 a
l (
20
11
)7
3  
20
00
: 1
4,
45
2 
20
05
: 1
7,
21
3 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
   
25
-6
4 
y 
W
H
O
 2
00
0 
an
d 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
[O
] B
M
I≥
25
  
[O
] B
M
I≥
23
 –
 A
si
an
 c
ut
 o
ff
 
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
/O
B
] B
M
I≥
25
   
   
   
   
   
   
   
   
   
   
   
  
20
00
: 3
.5
%
 
20
05
: 6
.6
%
   
   
   
   
   
   
   
   
   
   
  
[O
/O
B
] B
M
I≥
23
   
   
   
   
   
   
   
   
   
   
   
   
   
   
20
00
: 1
6.
3%
   
   
   
   
   
   
 
20
05
: 1
1.
7%
   
   
   
   
   
   
 
[U
] 2
00
0:
 2
5.
0%
  
   
   
 2
00
5:
 2
0.
9%
  
 
 
PA
G
E 
| 
77
 
N
o 
A
ut
ho
rs
 (y
ea
r 
of
 
pu
bl
ic
at
io
n)
 
Pa
rt
ic
ip
an
ts
 
C
ri
te
ri
a 
us
ed
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
C
om
bi
na
tio
n 
of
 
D
B
M
 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t [
U
], 
T
hi
nn
es
s [
T
] 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
] 
Pr
ev
al
en
ce
 
T
ot
al
 
Se
x 
an
d 
ag
e 
ra
ng
e 
D
B
M
 
O
ve
rw
ei
gh
t [
O
], 
O
be
si
ty
 [O
B
], 
or
 
ov
er
w
ei
gh
t/ 
O
be
si
ty
 [O
/O
B
] 
St
un
tin
g 
[S
], 
U
nd
er
w
ei
gh
t 
[U
], 
W
as
tin
g 
[W
], 
T
hi
nn
es
s 
[T
] 
8 
La
ill
ou
 e
t a
l 
(2
01
2)
74
 
2,
11
2 
(1
,5
26
 
w
om
en
 a
nd
 
58
6 
ch
ild
re
n)
 
Fe
m
al
e;
  >
18
y 
   
   
   
   
   
   
   
   
B
ot
h 
se
xe
s;
 
0.
5-
6 
y 
A
du
lt 
W
H
O
 2
00
0 
   
   
   
   
   
   
   
   
   
   
 
[U
] B
M
I<
18
.5
   
  [
O
] B
M
I≥
25
   
   
   
   
   
C
hi
ld
re
n 
W
H
O
 G
ro
w
th
 
St
an
da
rd
s 2
00
6 
  [
S]
 H
A
Z<
-2
   
   
   
[U
] W
A
Z<
-2
   
   
 [W
] W
H
Z<
-1
  
[U
] a
nd
 [O
] i
n 
ch
ild
re
n 
an
d 
ad
ul
t  
  
N
/A
 
A
du
lt 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[O
/O
B
]: 
8.
0%
   
   
   
   
   
   
 
C
hi
ld
re
n 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[S
]: 
23
.2
%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
[U
]: 
18
.1
%
   
   
   
   
   
   
   
   
   
  
[W
]: 
6.
3%
 
A
du
lt 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[U
]: 
20
.5
%
 
9 
Ly
 e
t a
l (
20
13
)	 7
5  
1,
62
1 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
 
≥3
5 
y 
W
H
O
 2
00
0 
an
d 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
[O
] B
M
I≥
25
  
[O
] B
M
I≥
23
 –
 A
si
an
 c
ut
 o
ff
 
[U
] a
nd
 [O
] i
n 
ad
ul
ts
  
N
/A
 
[O
/O
B
]  
 
B
M
I≥
25
: 1
6.
0%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
[O
/O
B
]  
 
B
M
I≥
23
: 3
3.
7%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
[U
]:
 1
2.
4%
 
10
 
N
gu
ye
n 
et
 a
l 
(2
01
3)
76
 
95
2 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
0.
5-
4.
9 
y 
W
H
O
 G
ro
w
th
 S
ta
nd
ar
ds
 2
00
6 
[S
] H
A
Z<
-2
   
   
   
[U
] W
A
Z<
-2
   
   
   
   
 
[O
] B
M
IZ
>+
2 
 
[S
], 
[U
], 
an
d 
[O
] i
n 
ch
ild
re
n 
N
/A
 
[O
/O
B
]: 
6.
5%
 
[S
]: 
14
%
   
   
   
   
   
   
   
   
   
   
   
   
 
[U
]: 
8.
6%
   
   
   
   
   
   
11
 
Sa
nd
ja
ja
 e
t a
lb  
(2
01
3)
58
 
1,
92
0 
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
 
6-
12
 y
 
W
H
O
 G
ro
w
th
 R
ef
er
en
ce
 2
00
7 
[S
] H
A
Z<
-2
   
   
   
[U
] W
A
Z<
-2
   
   
   
   
   
   
 
[T
] B
M
IZ
<-
2 
   
   
[O
] B
M
IZ
>+
1 
 
[S
], 
[U
], 
 [T
], 
an
d 
[O
] i
n 
ch
ild
re
n 
N
/A
 
[O
]: 
7.
0%
   
   
   
   
   
   
   [S
]: 
15
.8
%
   
   
   
   
   
   
   
   
[U
]: 
22
.0
%
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
[T
]: 
12
.7
%
 
12
 
La
ill
ou
 e
t a
l 
(2
01
4)
77
 
1,
52
6 
 
Fe
m
al
e;
 1
5-
49
 
y 
W
H
O
 2
00
4 
[U
] B
M
I<
18
.5
   
   
[O
] B
M
I≥
23
   
 
[U
] a
nd
 [O
] i
n 
w
om
en
 
 
[O
/O
B
]: 
20
%
 
[U
]:
 2
0.
5%
 
13
 
Ja
ac
ks
 e
t a
l 
(2
01
5)
21
 
6,
58
1 
 
Fe
m
al
e;
 1
5-
18
.9
 y
  
IO
TF
 2
00
0 
[U
] B
M
I<
18
.5
   
   
   
[O
] B
M
I≥
25
 
[U
] a
nd
 [O
] i
n 
ad
ol
es
ce
nt
s  
N
/A
 
[O
/O
B
]  
U
rb
an
: 1
.0
%
   
   
   
   
   
   
   
 
R
ur
al
: 1
.0
%
   
   
   
   
   
   
   
   
   
  
[U
]  
U
rb
an
: 3
6.
0%
   
   
   
   
   
  
R
ur
al
: 3
3.
0%
   
H
ou
se
ho
ld
 le
ve
l 
14
 
D
oa
k 
et
 a
l (
20
05
)7
 
4,
60
0 
ho
us
eh
ol
ds
 
B
ot
h 
se
xe
s;
   
   
   
   
   
   
   
   
 
≥2
 y
 
A
du
lts
 W
H
O
 2
00
0 
 
[U
] B
M
I<
18
.5
   
   
   
[O
] B
M
I≥
25
  
C
hi
ld
re
n 
IO
TF
 2
00
0 
[U
] B
M
I<
18
.5
   
   
   
[O
] B
M
I≥
25
 
[U
] a
nd
 [O
] i
n 
ch
ild
re
n 
an
d 
ad
ul
ts
  
5.
00
%
 
[O
/O
B
]: 
C
hi
ld
re
n 
1.
2%
 
A
du
lts
 2
.0
%
 
[U
]:
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
C
hi
ld
re
n 
43
.7
%
 
A
du
lts
 3
4.
4%
 
 
  PAGE | 78 
DISCUSSION 
This study is the first comprehensive review of high-quality publications on the double 
burden of malnutrition (a combination of undernutrition and overweight/obesity) in ASEAN 
countries. Four multi-country studies were included. Indonesia had the most studies on this 
issue, with only one study that met the quality criteria from Lao PDR, and no study from 
Singapore or Brunei Darussalam. Eight of the ASEAN countries reported 35 prevalence 
studies at the population level, seven at the household level and only two at the individual 
level. Our review also highlighted the range of criteria and cut-off points for anthropometry 
used in studies between and within countries, making it difficult to compare the prevalence 
rates; hence we depend on those studies with repeated cross-sectional analyses to provide data 
on prevalence trends.  
 
At the population level, we found an increasing prevalence of overweight/ obesity and 
decreasing prevalence of underweight in Cambodia, Indonesia, and Vietnam. Synthesising our 
findings from all countries, there was a higher prevalence of overweight/ obesity in urban 
areas and in females, while underweight was more prevalent in rural areas and in males.  At 
the household level, the prevalence of DBM ranged from 5.0% in Vietnam to as high as 
29.8% in Indonesia with varying combinations of DBM. The two studies at the individual 
level showed an increased prevalence of concurrent stunting and overweight in under five 
children between 1993 to 2007 and 2000 to 2010.  
 
At the population-level we found a higher prevalence of overweight compared to underweight 
in adults from six out of seven countries. This finding is in line with the changing face of 
malnutrition affecting all regions in the world. For example, in 2014, 1.9 billion adults aged 
18 years or older were overweight and 462 million adults underweight36, 37.  
 
Most of the studies in this review focussed on DBM at the population level, while recent 
studies from Latin American countries (e.g. Mexico38, Guatemala39, Colombia40 and 
Ecuador6) have had a greater focus on the household- and individual level. These studies have 
investigated the combination of stunted children and overweight mother at the household 
level and concurrent stunting and overweight/ obesity in children at the individual level6, 38-40.  
 
The most common household-level combination of DBM found in this review was an 
underweight child with an overweight mother. Given that the largest number of children 
living with stunting and underweight is in Asia2, 41, it is clear that ASEAN countries should 
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have a major focus of their policies, program implementation and monitoring and evaluation 
systems on the combination of underweight/stunting with overweight/ obesity, both  at the 
household, as well as the individual level.  
 
One of the possible reasons behind the varying prevalence rates of DBM in different ASEAN 
countries is that the nutrition transition is at different stages in these countries. Other studies 
have suggested possible explanations behind the occurrence of DBM, especially at the 
household level. One study in Guatemala found that the socioeconomic status of dual burden 
households (i.e. stunted children with overweight mothers) was lower than those non-stunted 
households. The associated risk factors for dual burden households were short statured 
mothers, a higher number of births, mother currently working, and being indigenous42. 
Another study that analysed demographic health survey data from 18 low- and middle-income 
countries stated that factors associated with dual burden households (overweight mother and 
stunted/ underweight children) were higher maternal age (>30 years), lower level of maternal 
education, having more than two siblings under the age of 5 years living in the same house 
and living in urban areas43. However, they also concluded that the paradox in dual burden 
households could be best defined as a result of a “rapid secular increase” in the weight of the 
mothers43. 
  
Several studies demonstrated a social patterning to DBM. For example, one study from the 
Philippines found a much higher prevalence of undernutrition (stunting and underweight) in 
children from public schools compared to those from private schools, but a higher prevalence 
of overweight/ obesity in children in private schools34. Such findings are similar to those in a 
study from Burkina Faso where overweight was more prevalent in children from private 
schools and stunting more prevalent in children from public schools44. Several studies found 
the ‘classic’ phenomenon of higher undernutrition in rural areas and higher overweight/ 
obesity in urban areas in Thailand, Malaysia, and Indonesia26, 45-47. This is in keeping with 
observations that undernutrition in low and middle income countries occurs more commonly 
in the poor, the urban poor and those living in rural areas, while overweight/ obesity affects 
people in higher socioeconomic status groups15, 48, 49. This phenomenon might be shifting as 
overweight prevalence can be found in both urban and rural areas21 as well as in the poorest to 
richest quintiles in many low and middle income countries8. 
 
We did not find any study from Singapore and Brunei Darussalam. According to the 2014 and 
2015 Global Nutrition Reports, there is no available information on under five stunting, 
  PAGE | 80 
wasting, or overweight, although 6.2% of adults were documented as having obesity in 
Singapore3,4. The prevalence of under five stunting, wasting, and overweight in 2009 in 
Brunei Darussalam was 19.7%, 2.9%, and 8.3%, respectively, however, Brunei Darussalam 
has been listed as one of the countries with insufficient data to make a formal assessment4. 
 
The main strength of the review is that we conducted a comprehensive literature search of 
studies published in English on DBM from the ASEAN countries. Secondly, we only 
included papers of high quality, supported by the use of a valid critical appraisal tool which 
also reduced subjectivity and reporting bias. Thirdly, this review provides the first collated 
summary of DBM in ASEAN countries. One limitation is there might be incompletely 
identified studies in other national languages. 
 
In this review of DBM, the use of different criteria and cut-off points of both under- and 
overnutrition within and between different countries highlights the need for harmonisation of 
definitions to make comparisons possible50-54. While many country-level surveys are 
available, the need to facilitate the documentation of trends in prevalence is of great 
importance.  
 
The World Health Organization recommends several strategies to address DBM. One of them 
is to create supportive environments for nutrition at all ages, including home, school and 
workplace settings, as well as the city context36. Regular monitoring of weight and height as 
well as supporting diet quality are crucial and should not be limited only to children and 
adolescents, as good maternal nutrition can prevent both under- and overnutrition in their 
offspring36, 37. 
 
The information on the prevalence of DBM should be useful to health care practitioners and 
policy makers, providing country-level guidance for development and implementation of 
specific preventions/ interventions across the lifespan in the respective country. For example, 
Cambodia is experiencing a decreased prevalence of underweight and an increased prevalence 
of overweight in adult women, while there is an increased prevalence of both underweight and 
overweight in adolescent females19-21. Such findings highlight the need for specific policies to 
address the environmental and social determinants of malnutrition within schools, 
communities and work contexts36. Different approaches might be needed to decrease the 
prevalence of both under- and overnutrition and prevent future malnutrition.  
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Future research should have a strong focus at the individual level of DBM, the only work at 
this level in the ASEAN region having been conducted in Cambodia and Indonesia23, 29. 
Research should also aim to better understand the shared drivers of both under- and 
overnutrition, including biology (poor adolescent and maternal nutrition, early-life nutrition), 
environmental factors (food, health, social, living and working environments), and 
socioeconomic influences (poverty, inequality, food insecurity)37. By identifying these shared 
drivers, governments may be able to create shared platforms to address the different types of 
malnutrition in one action, for example through modification of national dietary guidelines or 
other national-level policies37.  
 
To date most countries have had separate policies to address under- and overnutrition, but 
there has been no framework to address both conditions simultaneously2. The World Health 
Organization released two policy briefs in 2017 to set out the potential for “double-duty 
actions” to eliminate both ends of the malnutrition spectrum36, 37. These actions are not 
necessarily new actions,. However, actions previously aimed to overcome one form of 
malnutrition, may have potential to overcome several forms concurrently37. These include 
exclusive breastfeeding initiatives, optimising early nutrition, programs involving maternal 
nutrition and antenatal care, school food policies and regulations on food marketing37. 
ASEAN countries will benefit from revisiting existing actions currently in place to address 
under- or overnutrition issues and search for potential “double-duty actions”. 
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Supplementary Tables 
Supplementary Table 1. Guidelines for critically appraising studies of prevalence or 
incidence of a health problem by Loney at al18 – previously published in Rachmi et al78 
Criteria Scoring system 
A.   ARE THE STUDY METHODS VALID?  
. Are the study designs and sampling method appropriate for the research question?  1 point 
. Is the sampling frame appropriate?  1 point 
. Is the sample size adequate?  1 point 
. Are objectives, suitable and standard criteria used for measurement of the health 
outcome?  
1 point 
. Is the health outcome measured in an unbiased fashion?  1 point 
6.   Is the response rate adequate? Are the refusers described? 1 point 
B.   WHAT IS THE INTERPRETATION OF THE RESULTS?     
7.   Are the estimates of prevalence or incidence given with confidence intervals and in 
detail by subgroup, if appropriate? 
1 point 
C.   WHAT IS THE APPLICABILITY OF THE RESULTS?  
8.   Are the study subjects and the setting described in detail and similar to those of 
interest to you? 
1 point 
Total 8 points 
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Objectives: Overweight/obesity is a problem faced by both high- and low- and middle-
income countries. This review aimed to report published data on the prevalence of over-
weight and obesity in Indonesian children, adolescents, and adults, along with the asso-
ciated risk factors.
Study design: Literature review.
Methods: We conducted a literature search for articles published in English (through
Medline via OvidSP, Scopus, Global Health via OvidSP and Web of Science electronic da-
tabases) and Indonesian languages (several websites, direct contact with Indonesian public
health researchers, practitioners and Ministry of Health staff) from earliest to March 2016.
We screened the results and ensured the quality of included studies with Loney's tools for
critically appraising prevalence or incidence studies.
Results:We included 17 papers on the topic which were available in full text and passed the
critical appraisal process. The prevalence of overweight/obesity has increased over the past
two decades in Indonesian children, adolescents and adults. Prevalence rates are higher in
boys than girls among children, but higher in females in the adolescent and adult age
groups. The prevalence of overweight/obesity is also higher in those living in urban areas
and with higher income or education.
Conclusions: Overweight/obesity is a serious public health problem in Indonesia with a
continuing increase in its prevalence. Interventions at the household level and beyond are
needed to successfully lower the prevalence of overweight/obesity in the country.
© 2017 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction
The prevalence of overweight/obesity has escalated in many
developing countries which face the ‘nutrition transition’.1e3
Within these countries, the double burden of malnu-
tritiondwhereby both undernutrition and overweight co-
exist within the populationdis a common finding.1,3e7
South East Asia is one of the regions facing the double
burden of malnutrition. With a long history of undernutrition
in these countries, the prevalence of overweight and over-
weight/obesity is now increasing, ranging from 8% to 30% in
adult males and 8e52% in adult females within the World
Health Organization's South East Asia Region member coun-
tries.7,8 Compared to other South East Asian countries,
Indonesia currently has the highest prevalence rate of over-
weight/obesity in under five children.9
In Indonesia the prevalence of childhood stunting remains
high, whereas the prevalence of overweight/obesity in all age
groups is rising.10,11 Evidence regarding the magnitude and
distribution of overweight/obesity in Indonesia is still scarce,
with no single report documenting the results from various
studies in the country. A better understanding of the preva-
lence of overweight/obesity, along with its determinants, will
aid decision-making about the best way to implement and/or
evaluate a range of policies and strategies.
This article reviews published data on the prevalence of
overweight and obesity in Indonesian adults, and children and
adolescents, and the reported associated risk factors.
Methods
Inclusion and exclusion criteria
We included studies that: 1) reported data for people living in
Indonesia (including multi-country studies with Indonesia as
one of the countries); 2) investigated the prevalence of, and/or
risk factors for, overweight/obesity; 3) published in a peer-
reviewed journal; and 4) were available in full text (not
editorial, commentary, or abstract for conferences). Docu-
ments were excluded if they were: not presented in either
English or Indonesian; qualitative studies; or focussing on
clinical features of overweight/obesity, interventions, treat-
ment of overweight/obesity and/or the prevalence/treatment
of obesity-related disorders.
Literature search strategy
We conducted a literature search in four electronic databases
for papers published in English language: Medline via OvidSP,
Scopus, Global Health via OvidSP and Web of Science, from
earliest until March 2016. The search in Medline used the
following key words/MeSH terms: 1) overweight and obesity
(overweight OR obese* OR weight OR body weight OR fat), 2)
prevalence (prevalence OR number* OR case*, incidence OR
survey), 3) risk factor (risk factor* OR cause OR aetiology), 4)
adults (adult* ORmother OR father OR parent* OR caretaker OR
elder*), 5) children and adolescents (child* OR adolescent* OR
school-age), 6) Indonesia (Indonesia OR South East Asia OR
Asia OR LMIC* OR developing country*). We combined the
results from 1) to 6) with AND. Searches in other databases
used similar search strategies and key words.
We also identified papers written in the Indonesian lan-
guage through searches of: 1) the National Institute of Health
Research and Development website (http://ejournal.litbang.
depkes.go.id/); 2) Indonesian journals; and 3) Indonesian
Ministry of Health websites (www.depkes.go.id). We con-
tacted several Indonesian public health researchers and
practitioners, and Ministry of Health staff, seeking full publi-
cations of conference abstracts. The complete list of sources is
available in Supplementary Table 1.
Screening of documents
The English and Indonesian language publications we identi-
fied were screened for relevance and quality. Indonesian
language documents usually provided an English abstract.
The full text of Indonesian-language papers was read by CNR
and HJ, who are native Indonesian-language speakers. Three
authors assessed titles and abstracts to ensure topics were
relevant to the review. The full text of the relevant documents
was then assessed for quality to be included in the review.
Critical appraisal process
There are few well-evaluated tools for critically appraising
prevalence or incidence studies.Weused that created by Loney
et al.,12 which was developed for the purpose of appraising
prevalence or incidence studies. The quality of the documents
was assessed against three quality assessment criteria: 1) val-
idity of the studymethods (6 points); 2) interpretation of results
(1 point); and 3) applicability of results (1 point; details available
in Supplementary Table 2).12 For this review, we included pa-
pers that scored 5 ormore, out of a total score of 8, and covered
at least two of three criteria. The critical appraisal guideline is
available in Supplementary Table 2.
Subsequently, data were grouped into the following cate-
gories and subcategories: 1) prevalence, (a) children and ado-
lescents, (b) adults; and 2) risk factors, (a) demographic and
socioeconomic (b) location, (c) lifestyle, and (d) nutritional
factors.
Definitions of overweight/obesity
There are many definitions of overweight/obesity in children
and adults. We have summarised the different definitions in
Table 1. However, some of the research included in this review
used a combination ofmore than one definition and/or cut-off
points.
Results
Characteristics of included studies
Fig. 1 shows the results of the literature search, screening and
eligibility assessment.
Of the 17 included papers on the prevalence of overweight
and obesity in Indonesia, ten scored 7 out of 8 with the critical
p u b l i c h e a l t h 1 4 7 ( 2 0 1 7 ) 2 0e2 9 21
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Table 1 e Definitions of overweight/obesity, order by year of publication and alphabetically within the same year.
No Criteria Abbreviated Age (years) Overweight Obesity
Children and adolescents
1 National Center for Health Statistics/
WHO International Growth Reference
NCHS/WHO 1977 2e18 Weight-for-age z
score (WAZ) > þ2
Weight-for-age z score
(WAZ) > þ3
2 World Health Organization WHO 1995 6e19 Body mass index
(BMI) " 85% percentile
BMI " 95% percentile
3 International Obesity TaskForce IOTF 2000 2e18 BMI-for-age-and sex >
BMI of 25 at age 18
BMI-for-age-and sex >
BMI of 30 at age 18
4 United States Centers for Disease
Control and Prevention (CDC) growth charts
CDC 2000 2e20 BMI " 85% percentile BMI " 95% percentile
5 World Health Organization Child
Growth Standards 0e5 years
WHO growth
standards 2006
0e5 BMI-for-age z score
(BMIZ) " þ2 standard
deviation (SD)
BMIZ " þ3 SD
6 World Health Organization child
growth reference data for 5e19 years
WHO growth
reference 2007
5e19 BMIZ " þ1 SD BMIZ " þ2 SD
Adults
1 World Health Organization WHO 1995 "18 Body Mass Index (BMI) > 25 BMI " 30
2 Gurrici cut-off values for obesity
for Indonesians
Gurrici 1998 "18 N/A BMI >27
3 World Health Organization; The
International Classification of
adult underweight,
overweight and obesity according to BMI
WHO 2000 "18 BMI " 25 BMI " 30
4 World Health Organization; appropriate
body mass index for Asian populations
WHO 2004 "18 BMI " 23 BMI " 25
Fig. 1 e Literature searching process on the prevalence and risk factors of overweight/obesity in Indonesia.
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appraisal tool, six scored 6 and one scored 5. Table 2 sum-
marises the critical appraisal analysis.
Among the 17 studies, nine included children and adoles-
cents as participants, one included both children and adults (2
years and older), and seven included only adults. Two of these
weremultiple country studies in South East Asia that included
Indonesia.13,14 Twelve studies were national-level stud-
ies4,11,14e23 and five were regional studies.13,24e27 Ten studies
also reported related risk factor: five of these studies in chil-
dren and adolescents and five in adults.
Prevalence
A summary of the included studies is available in Table 3, with
studies presented in order of the year of publication, and then
alphabetically for studies in the same year.
Prevalence in children and adolescents
The studies used a range of definitions for overweight and
obesity, making it impossible to compare the results across
studies.
A secondary data analysis4 using the Indonesian Family
Life Survey (IFLS)28 wave 1 (1993), data found the prevalence of
overweight/obesity in children aged 2e18 years was 5.1% (In-
ternational Obesity TaskForce criteria). In another study
conducted in 1999 in two areas in Central Java province,26 the
children (boys aged 6.0e8.9 years and girls aged 6.0e7.9 years)
were divided into three groups: non-poor urban, rural and
poor urban group. Overweight (International Obesity Task-
Force criteria) was approximately five times higher in non-
poor urban children (4.9%) compared with their rural coun-
terparts (1.0%) and seven times higher compared with the
poor urban children (0.7%).26
Using theWorld Health Organization (WHO) 1995 criteria, a
2001 survey in two cities, Bogor andWest Jakarta, revealed the
prevalence of overweight/obesity in private school boys aged
8e10 years (32.7%) was almost three times higher than that for
state school boys (11.0%). The prevalence of overweight in
private school girls aged 8e10 years (21.2%) was nearly twice
that of their state school counterparts (12.5%).13
One 2002 study compared three communities in Indonesia,
Jakarta, Jogjakarta and Kuta. The prevalence of obesity in stu-
dents aged 13e15 years old was 8.0% (US Centers for Disease
Control and Prevention [CDC] 2000 criteria), with a significantly
higher prevalence being associated with an urban setting
(Jakarta), private schools, higher income families and children
who had higher computer or play station usage (>3 h).27
A secondary data analysis of the 2005 Nutritional Status
Survey,15 found 6.0% of children and adolescents aged 6e18
years in Jakarta were overweight, with a higher prevalence in
boys compared with girls (CDC 2000 criteria). There was an
inverse association between age and the prevalence of over-
weight and obesity, where the highest prevalence of obesity
was found in younger school children aged 6e9 years (10.9%),
with lower prevalence rates in older age groups i.e. 9.1e12.0,
12.1e15.0 and 15.1e18 years (7.7%, 5.1% and 3.7%,
respectively).15
A 2007 study among 3108 high-school students (16e18
years) in Aceh24 found that 2.7% had obesity (CDC 2000
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criteria), with a higher prevalence in girls (3.2%) compared
with boys (2.2%). Another study17 analysed part of the Ris-
kesdas (Basic National Health Survey) 2010 data to determine
the prevalence of overweight (WHO 2004 criteria) in adoles-
cents aged 10e19 years. The prevalence of overweight and
obesity was higher among girls (10.8%) than boys (8.7%).
Another study provided a comparison of prevalence rates
(WHO Growth Standard 2006) in four different years (1993,
1997, 2000 and 2007) using the IFLS28 data set in children aged
2.0e4.9 years. The prevalence of those who were ‘at risk’ (>þ1
SD)/overweight/obese in those years was 10.3%, 10.6%, 11.7%
and 16.5%, respectively, with a significant (P < 0.05) difference
between boys (14.4% mean prevalence overall) and girls
(10.9%).11
A 2011 study conducted throughout Indonesia14 found the
prevalence of overweight/obesity in children aged 0.5e12
years in urban areas was more than double that of children in
rural areas (10.7% and 5.1%, respectively; WHO Growth Stan-
dard 2006, WHO Growth Reference 2007). In another 2011
study,16 the prevalence of obesity in children aged 6e12 years
over all Indonesia was 11.5% (WHO Growth Reference 2007).
In summary, among child participants, the prevalence of
overweight was higher in boys compared with girls,11,13e15,24
in urban areas,26,27 in those attending private schools13,27
and in more recent years.11 In adolescents, however, the
prevalence of overweight was higher in girls than in boys.17,24
Prevalence in adults
Four studies conducted secondary data analyses of the IFLS.28
The first one used data from the years 1993, 2000 and 2007,23
and showed a substantial increasing prevalence of over-
weight/obesity at each measurement period in both sexes.
Within the three waves, the rates of overweight (WHO 2004
criteria) and obesity (Gurrici 1998 criteria) were higher in
women compared with men. The second study4 used 1993
data and found the prevalence of overweight/obesity (WHO
2000 criteria) in adults was 14.6% (body mass index [BMI]"
25 kg/m2). The third study used the 1993 and 2007 data18 and
found that the prevalence of overweight (WHO2000 criteria) in
women aged 19e49 years nearly doubled over the 14 years.
The fourth study used the 2007 IFLS28 data but in different age
groups (>40 years).19 Weight status was calculated against the
WHO2000 and theWHO 2004 criteria. Regardless of the cut-off
points used, the prevalence of obesity in Indonesia was higher
in women compared with men.
A prevalence survey in Purworejo in 2005 found the prev-
alence of overweight (WHO 2000 criteria) was much higher in
women than men aged 25e64 years (23.9% and 9.5%,
respectively).25
One secondary data analysis of the National Health Survey
(Riskesdas) in years 2007 and 2010,21 found the combined
prevalence of overweight/obesity (BMI " 25 kg/m2) in adults
aged 19e55 years increased from 19.8% in 2007 to 23.0% in
2010, with a higher prevalence in women (24.6% and 28.7%,
respectively) compared with men (14.8% and 17.0%, respec-
tively) in both years.
Another study using the 2010 Riskesdas data set of women
aged 19e55 years found the prevalence of overweight/obesity
(WHO 2000 criteria) in women to be 29.4%.20 A 2012 analysis
focussing on older participants (>60 years) of the 2010 Ris-
kesdas found that the prevalence of overweight (WHO 2000
criteria) was higher in women (22.9%) compared with men
(16.0%).22
In summary, in adults, the prevalence of overweight has
increased since the early 1990s,21,23 with higher prevalence
rates in women compared with men.19,21e23,25
Risk factors
A summary of the included studies on risk factors is shown in
Table 4.
Demographic and socioeconomic factors
In children and adolescents, those in the youngest age group
were more likely to be overweight/obese compared with older
age groups.11,15,17 Boys had significantly higher prevalence of
overweight than girls.11,15,27 In 2010, girls aged 10e19 years
who were married had a 1.87 fold greater chance of being
overweight (95% CI: 1.48e2.36) comparedwith thosewhowere
not married or who were divorced.17
A higher prevalence of obesity was found in children of
working mothers compared with stay-at-home mothers
(5.4%), especially mothers who worked in the private sector
(26.9%). Other significant factors associated with higher
prevalence rates of overweight/obesity in children included a
higher family income,27 being in the higher economic quintile
(a sum of the household's food and non-food expenditures),17
having, mother/father who were overweight/obese,11 and
higher parental education (father/mother went to
university).11,15
For adults, women had a higher chance of being over-
weight compared to men.21,22,25 Other factors related to
overweight included being married (for women),20,21,23 having
a high living standard/expenditure (indicating higher in-
come),20,23 or being in the highest socioeconomic groups.21
Location: rural vs urban
One study found that adolescent girls living in urban areas
had a 1.26 fold greater chance of being overweight (95% CI:
1.09e1.45) compared with their counterparts living in rural
areas.17 Two other studies identified that the chance of being
overweight/obese in adults aged 19e55 years was significantly
higher in those living in urban areas.20,21
Lifestyle factors
Undertaking regular household chores (e.g. sweeping and
mopping the floor of the house, doing laundry) was associated
with low risk of overweight in children.15 One cross-sectional
study showed a strong association between obesity and the
level of physical activity. Students aged 16e18 years whowere
inactive, assessed using the International Physical Activity
Questionnaire, had a 2.58 higher risk (95% CI: 1.37e4.85) of
being obese compared with their active counterparts.24
Two studies20,23 revealed that adults who had lighter levels
of daily physical activity, such as having sedentary or house-
keeping jobs, were also at greater risk of being overweight.
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Having a television in the house (as a proxy to estimate how
people spent their leisure time) was positively associated with
BMI.23 In older adults, having a caregiver at home was asso-
ciated with a 1.26 (95%CI: 1.14e1.40) fold chance of being
overweight.22
Nutritional factors
A study which investigated dietary intake of vegetables, fast
food, meat, fried foods and soft drinks by food frequency
questionnaire on children and adolescents found that the
prevalence of overweight was higher in those who ate fried
foods including oily/fried snacks >4 times per week compared
with their counterparts who did not (7.2%e4.7%, respec-
tively).15 In adults, overweight was associated with a greater
total food expenditure as well as an increased intake of meat
and dairy products.23
Discussion
This is the first reviewbringing together high-quality published
data on the prevalence of overweight and obesity in Indone-
sian adults and children, and reported associated risk factors.
The prevalence of overweight/obesity has increased over the
past two decades in all the age groups. There are clear sex
differences, with prevalence rates being higher in boys than
girls, although a higher prevalence in females in the adolescent
and adult age groups. At all ages, rates are higher in those living
in urban areas. The findings also highlight the challenges with
the use of different definitions and cut-off points for over-
weight/obesity in the included studies; making it is impossible
to compare prevalence rates between most of them.
The prevalence of overweight/obesity in adult Indonesians
increased rapidly over the 14 years from 1993 to 2007, by
around 11% points (20.8%e31.2%) in men23 and 13e16%
(17.7%e31.2% and 32.0%e48.8%) in women.18,23 In contrast,
the prevalence of overweight/obesity globally rose by about
8.1% inmen and 8.2% inwomen over the 33 years from 1980 to
2013.2 Thus, within less than half the time frame, the preva-
lence of overweight/obesity in Indonesian women nearly
doubled compared with that of women globally. Our results
show that the prevalence of overweight/obesity in Indonesian
children is higher in boys compared with girls, comparable to
findings in children from South Asia29 and in Vietnam, China
and Thailand.30 This might be related to cultural issues in
Asian countries where families may still favour boys over
girls.
We found that living in urban areas was strongly associ-
ated with overweight/obesity, at any age,17,20e22 similar to
what has been described in several South Asian countries29
and other developing countries.31 We also showed that
higher economic status was associated with overweight/
obesity, both in children and adults,17,21,23,27 a pattern also
seen in other low- and middle-income countries.29,31e37
Furthermore, the results showed that overweight/obesity
was associated with low levels of physical activity (less active,
rarely involved in household chores)15,24 and higher con-
sumption of fried foods.15 Such findings are in keeping with
well-documented risk factors for obesity globally.38
Being married was a significant risk factor for over-
weight/obesity, both in adults and adolescents.17,20,21,23 This
is an important culturally related risk factor to be high-
lighted in this review, because marriage at a young age is
still a relatively common practice in Indonesia. In 2016, 14%
of Indonesian adolescents (both sexes) were married by the
age of 18 years.39
Strengths of this review include that it is the first
comprehensive report of studies on the prevalence of over-
weight obesity in Indonesian population published in Indo-
nesian or English languages. Furthermore, we applied a
systematic approach to the literature search, including local
Indonesian journal websites. The use of the quality assess-
ment criteria12 enabled a standardised approach to judgement
and reduced the risk of subjectivity. A limitation is that there
were a number of identified studies not available in full text
which therefore could not be included in the review.
It has been suggested that developing countries should
focus on conducting periodic nutrition surveillance tomonitor
the rate of overweight/obesity.9 In Indonesia a variety of sur-
veys have been conducted with different definitions of over-
weight and obesity being used, making it difficult to compare
the prevalence rates within Indonesia as well as other parts of
the world.
Our review highlights the need for involvement of a range
of stakeholders to lower the prevalence of overweight/obesity
in the country. Based on the results of this prevalence review,
the government of Indonesia will need to promote standard
surveillance methods and cut-offs as well as periodically
monitor the results of nutrition-related surveys and develop
policies to deal with overweight/obesity. Based on the risk
factors review, the government needs to fully implement their
current policies on the promotion of healthy eating, support of
public transport and provision of public green space and
sidewalks.40,41 The government may also need to develop
policies to promote physical activity42 and healthy eating
environment in school settings.43 Other relevant strategies
include the regulation of food marketing and consideration of
specific taxes on unhealthy beverages.44
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Electronic Supplementary File  
Supplementary Table 1. List of sources of the literature searching process 
English Languange Indonesian Language 
1. Medline via Ovid 1. Jurnal Kesehatan Badan Penelitian dan Pengembangan Kesehatan (National 
Institute of Health Research and Development) which contains: 
a) Buletin Penelitian Kesehatan 
b) Media Penelitian dan Pengembangan Kesehatan 
c) Health Science Journal of Indonesia 
d) Penelitian Gizi Makanan 
e) Buletin Penelitian Sistem Kesehatan 
f) Media Gizi Mikro Indonesia 
g) Journal for Social Determinants of Health 
2. Scopus 2. Other Indonesian Journals, for example: Bandung Medical Journal, Journal 
of the Indonesian Medical Association, The Journal of the Indonesian Medical 
Students’ Association, Media Komunikasi Kementrian Kesehatan RI, 
Pharmamedika Health Journal, Medical Journal of Indonesia, Medicinus, 
Kesmas The National Journal of Public Health); 
3. Global Health via Ovid SP 3. Indonesian Ministry of Health websites (www.depkes.go.id) 
4. Web of Science 4. Personal communications with Indonesian public health researchers and 
practitioners, and Ministry of Health staff 
 
Supplementary Table 2. Guidelines for critically appraising studies of prevalence or incidence of a health 
problem by Loney at al [14]  
Criteria Scoring system 
A.   ARE THE STUDY METHODS VALID?  
1. Are the study designs and sampling method appropriate for the research question?  1 point 
2. Is the sampling frame appropriate?  1 point 
3. Is the sample size adequate?  1 point 
4. Are objectives, suitable and standard criteria used for measurement of the health 
outcome?  
1 point 
5. Is the health outcome measured in an unbiased fashion?  1 point 
6.   Is the response rate adequate? Are the refusers described? 1 point 
B.   WHAT IS THE INTERPRETATION OF THE RESULTS?     
7.   Are the estimates of prevalence or incidence given with confidence intervals and in 
detail by subgroup, if appropriate? 
1 point 
C.   WHAT IS THE APPLICABILITY OF THE RESULTS?  
8.   Are the study subjects and the setting described in detail and similar to those of 
interest to you? 
1 point 
Total 8 points 
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Chapter 3: Quantitative studies 
 
3.1 OVERVIEW AND AIMS  
This chapter provides an introduction to the quantitative studies reported in the next three 
chapters. Chapters 4 and 5 present cross-sectional analyses of the Indonesian Family Life 
Survey dataset of children aged 2.0-4.9 years at four different time-points: 1993 (wave 1), 
1997 (wave 2), 2000 (wave 3), and 2007 (wave 4). Chapter 6 presents the analysis of the same 
dataset longitudinally, following up children aged 2.0-4.9 years at baseline, 7 and 14 years 
later. A more detailed explanation of the analyses performed is illustrated in Figure 3.1. 
 
 
Figure 3.1 Studies conducted using the Indonesian Family Life Survey waves 1 (1993), 2 
(1997), 3 (2000), and 4 (2007) 
 
 
As detailed in chapter 2.3, there is gap in understanding of prevalence trends in malnutrition 
in Indonesia, especially amongst children. Thus, the first aim of the cross-sectional studies 
was to determine the prevalence trends and associated risk factors for three forms of 
malnutrition: stunting, underweight, and overweight/ obesity in Indonesian children aged 2.0-
4.9 years at four different time points: 1993, 1997, 2000, and 2007. The methods of analysis, 
results, and discussion are presented in Chapter 4 of this thesis. 
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The results from chapter 4 raised the question of whether a specific form of the double burden 
of malnutrition – concurrent stunting and overweight/ obesity within the same individual – 
occurs in Indonesian children. We aimed to determine the prevalence trends and associated 
risk factors for concurrent stunting and overweight/ obesity in Indonesian children aged 2.0-
4.9 years at four different time points: 1993, 1997, 2000, and 2007. Analysis was also 
performed to determine whether stunted children are at greater risk of being overweight or 
obese compared to their healthy height peers. The methods, results, and discussion are 
presented in Chapter 5 of this thesis. 
 
The outcomes from chapters 4 and 5 raised a more specific question of whether the previously 
stunted children in the earlier waves (1993 and 2000) were more likely to become overweight, 
thin, or have high blood pressure in later years, namely in 2000 and 2007. The complete 
methods and results of the longitudinal studies are presented in Chapter 6 of this thesis. 
 
3.2 METHODS 
3.2.1 Indonesian Family Life Survey (IFLS) 
The Indonesian Family Life Survey (IFLS) is one of the largest on-going longitudinal surveys 
in Indonesia and the only one that targets the same participants originally included in the first 
wave (1993), and their family members and descendants1. The survey has been undertaken in 
5 consecutive waves: 1993, 1997, 2000, 2007, and 2014. For the studies presented in this 
thesis, we only used the dataset from waves 1 (1993) to 4 (2007) of the survey. The IFLS has 
made substantial efforts in tracking down participants from the first wave (1993). In cases 
where participants have moved to another province in Indonesia, if that province is included 
in one of the survey areas, the IFLS team tracked down the family to be included in the 
survey. Thus, their re-contact rate is high when compared to longitudinal studies in many 
other countries1-4. In year 1993 (first wave), 13 out of 27 provinces in Indonesia were 
included in the survey. The selection of these provinces was based on the degree of 
heterogeneity of the population in each province, with the result that the survey was 
conducted in four out of the five main islands (Sumatra, Java, Kalimantan and Sulawesi).  
 
The nature of this dataset, which tracks down “original participants” and their offspring at 
different time points, allows us to analyse the dataset both cross-sectionally and 
longitudinally. More detailed information about this survey has been published in several 
field reports2-4. In summary, in each province, the enumeration areas were determined 
according to the 1993 SUSENAS (National Socioeconomic Survey) sampling frame, from the 
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1990 census. The process resulted in 321 enumeration areas from those 13 provinces, and 
then randomly selected households from urban and rural enumeration areas1-3. 
 
3.2.2 Funding bodies and ethics approval for IFLS 
The main funding bodies for this survey across all waves were the US National Institute for 
Child Health and Human Development and the US National Institute of Aging. Other funding 
bodies for this survey were the United States Agency for International Development, the 
World Health Organization, the Ford Foundation, John Snow (OMNI project), the Hewlett 
Foundation, the Futures Group (the POLICY project) and the International Food Policy 
Research Institute. The IFLS survey and its procedures were reviewed and approved by 
Institutional Review Boards in the USA (at Rand Corporation) and in Indonesia (at 
Universitas Indonesia for waves 1 and 2 and at Universitas Gadjah Mada for subsequent 
waves)1-3. 
 
3.2.3 Information collected and participants  
The Indonesian Family Life Survey consists of community-facility and household 
questionnaires. The community-facility questionnaire includes information about village 
statistical records, the village head, association of family activities (PKK), government health 
centres, community health posts, physicians/private clinics, traditional practitioners and 
schools (elementary, junior, and senior high). This thesis focuses more on the household 
questionnaire books, which includes questions about household roster, household economy, 
adult information, ever-married woman information, child information, and anthropometry. A 
control book was used by the IFLS teams to document the sampling/enumeration record, re-
contact information, and tracking forms. The IFLS involves participants of all ages, 
categorised as children (0-14 years), (ever- and never-married) adults (15-49 years), and all 
older adults (>50 years)1-3. 
 
Informed consent was obtained from all individual participants included in the study. Parents 
(mother or father) gave informed consent for their children. For the control, household roster, 
and household economy books, the interviewer administered questions to the household head 
or spouse of the head. For the next three books (adult, ever-married woman, and child 
information), the interviewer collected individual level-data, with children being helped by 
their parent. Trained nurses measured height, weight, and other measurements for interviewed 
adults and children and recorded the results in the anthropometry book2-3. The complete list of 
modules collected during the survey is available in Table 3.1.  
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Table 3.1 List of modules collected in the household questionnaires of the Indonesian 
Family Life Survey in 19932-3 
BOOK MODULE CONTENTS 
CA Anthropometry Height and weight 
K Control Book Sampling/ enumeration record 
  Re-contact information 
  Questionnaire tracking form 
I Household Roster Household member roster 
  Household characteristics 
  Consumption 
  Outpatient care provider knowledge 
II Household Economy Farm business 
  Non-farm business 
  Labor and non-labor income 
  Household assets 
  Household economy shocks 
  Health insurance 
III Adult Information Education history 
  Employment history 
  Marital history 
  Birth summary (women 50+) 
  Migration history 
  Tobacco smoking 
  Health condition 
  Acute morbidity 
  Self-treatment 
  Outpatient utilization 
  Inpatient utilization 
  Non-co resident family roster and transfers 
  Other transfers 
  Individual assets, non-labor income 
IV Ever-married Woman Information Marital history 
  Pregnancy summary 
  Pregnancy and infant feeding history 
  Contraceptive knowledge/use 
  Contraceptive calendar 
V Child Information Child education history 
  Child acute morbidity 
  Child self-treatment 
  Child outpatient utilization 
  Child inpatient utilization 
 
 
In this thesis, for the cross-sectional studies, I included children aged 2.0 to 4.9 years in each 
of the four waves (1993, 1997, 2000, and 2007) of the Indonesian Family Life Surveys. For 
the longitudinal studies, I included data from children who were aged 2.0 to 4.9 years at 
baseline (either in 1993 [Wave 1] or 2000 [Wave 3]) and their follow up data seven (1993 to 
2000 and 2000 to 2007) and fourteen (1993 to 2007) years later.  
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3.2.4 Data analysis approaches 
The conceptual framework for the analyses in the next three chapters was adapted from the 
Davison and Birch Ecological Model for Childhood Overweight, to fit not only with the 
available variables in the Indonesian Family Life Survey dataset, but also to fit with stunting 
and underweight as other forms of malnutrition (see Figure 3.2)5. 
 
All data analysis was conducted using STATA Data Analysis and Statistical Software version 
13 (STATACorp, College Station, TX)6. The dataset of the survey is available at the RAND 
corporation website (http://www.rand.org/labor/FLS/IFLS.html) with prior registration and 
the requirement of reporting the papers published using this dataset.  
 
The next process was data cleaning, which took nearly 5 months. Afterwards, I combined 
information from seven separate questionnaire books in each wave for the cross sectional 
studies. Although IFLS is a longitudinal study in nature, the survey recorded different 
children aged 2.0-4.9 years in each wave because the shortest length of time between each 
survey was 3 years. For example, children aged 2.0 years at the time of the first wave (1993) 
were 6.0 years at the next wave (1997). For the longitudinal studies, there was the additional 
step of linking the information from all child participants aged 2.0-4.9 years at baseline to the 
next waves (7 or 14 years later). Under the supervision of one of my supervisors, Dr. Agho, I 
created specific ID linking information for every child in earlier waves to the next waves.  
 
During this process, I approached and maintained close communication with a senior research 
associate at Rand Organization, Ms Christine Peterson, to clarify issues I encountered along 
the way, including ethics approval. Every step of the analysis was checked and approved by 
Dr Kingsley Agho and all analyses based on the results were discussed with and approved by 
my other supervisors, Prof. Louise Baur and Prof. Mu Li. 
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Figure 3.2 Conceptual framework for analysis of risk factors related to malnutrition in 
Indonesian children aged 2.0 to 4.9 years; Data from the Indonesian Family Life Survey.  
FACTORS ASSOCIATED WITH MALNUTRITION IN INDONESIA
COMMUNITY LEVEL FACTORS
1. Region (province)
2. Housing area (urban/rural)
PARENTAL AND HOUSEHOLD LEVEL FACTORS
1. Parent's age
2. Parent's marital status
3. Parent's height/weight
4. Ever check up during pregnancy (mother)
5. Parent's education
6. Household Wealth Index
HEALTHY 
HEIGHT AND 
WEIGHT
CHILD LEVEL FACTORS
1. Age
2. Sex
3. Birth weight
4. Ever breastfed
5. Age of weaning
6. Age starting complementary food
7. Child's height/weight
UNDERNUTRITION
1. Stunting
2. Underweight
OVERNUTRITION 
1. At risk of overweight
2. Overweight
3. Obese
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Abstract
Objective
The double burden of malnutrition affects many low and middle-income countries. This
study aimed to: a) determine temporal trends in the prevalence of underweight, stunting,
and at risk of overweight/ overweight or obesity in Indonesian children aged 2.0–4.9 years;
and b) examine associated risk factors.
Design
A repeated cross-sectional survey. This is a secondary data analysis of waves 1, 2, 3, and 4
(1993, 1997, 2000, and 2007) of the Indonesian Family Life Survey, which includes 13 out
of 27 provinces in Indonesia. Height, weight and BMI were expressed as z-scores (2006
WHO Child Growth Standards). Weight-for-age-z-score <-2 was categorised as under-
weight, height-for-age-z-score <-2 as stunted, and BMI-z-score >+1, >+2, >+3 as at-risk,
overweight and obese, respectively.
Results
There are 938, 913, 939, and 1311 separate children in the 4 waves, respectively. The prev-
alence of stunting decreased significantly from waves 1 to 4 (from 50.8% to 36.7%), as did
the prevalence of underweight (from 34.5% to 21.4%). The prevalence of ‘at-risk’/over-
weight/obesity increased from 10.3% to 16.5% (all P<0.01). Stunting and underweight were
related to lower birth weight, being breastfed for 6 months or more, having parents who
were underweight or had short stature, and mothers who never attended formal education.
Stunting was also higher in rural areas. Being at-risk, or overweight/obese were closely
related to being in the youngest age group (2–2!9 years) or male, having parents who were
overweight/obese or having fathers with university education.
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Conclusions
The double burden of malnutrition occurs in Indonesian children. Development of policy to
combine the management of chronic under-nutrition and over-nutrition is required.
Introduction
Although once considered a problem only of developed countries, the prevalence of obesity has
risen during the past 30 years in low and middle-income countries (LMICs).[1–4] At the same
time, many LMICs are still dealing with the prevalent public health issue of under nutrition, a
situation often described as the “double burden of malnutrition”. This “double burden” may
occur in the same country, city or household (mother/ child pair), or in the same individual at
different stages of his or her life.[5–14]
In a 2013 Indonesian national survey, Riset Kesehatan Dasar (Riskesdas), the prevalence of
underweight in children under 5 years was reported as 19.6%, that of stunting as 37.2%, and
that of combined overweight and obesity as 11.9%. That survey also documented the preva-
lence of combined stunting and overweight/obesity in this age group as 6.8%, a higher preva-
lence than that of children who were of healthy height but who were overweight or obese
(5.1%).[15] While such data are undoubtedly important, the inclusion of children aged less
than two years, the period of life when stunting is developing,[16] may make interpretation of
the results more difficult. The 2006 WHO Growth Standard also emphasises the use of BMI-
for-age as the index of weight relative to height starting at 2 years of age.[17] To our knowledge,
there has been no Indonesian report that has reported the trends in prevalence of underweight,
stunting and overweight in children aged 2.0–4.9 years, along with the associated risk factors.
A better understanding of the double burden of malnutrition in Indonesia, especially in early
childhood, would aid decision-making about potential strategies to tackle the problem.
Thus, the primary aim of this study was to determine the temporal trends in the prevalence
of underweight, stunting, and at risk of overweight/ overweight or obesity in Indonesian chil-
dren aged 2.0–4.9 years at four different time points: 1993, 1997, 2000, and 2007. The second-
ary aim was to examine associated risk factors.
Methods
Indonesian Family Life Survey
The survey and data collection. We performed a secondary analysis of data collected in
1993 (wave 1), 1997 (wave 2), 2000 (wave 3), and 2007 (wave 4) from the Indonesian Family
Life Survey (IFLS). The IFLS is a longitudinal survey of a stratified random sample of house-
holds involving both questionnaires and anthropometric measurements, that is representative
of 83% of the Indonesian population, and which was collected under the supervision of the
Rand Corporation.[18] In the first wave (1993), the survey included 13 out of 27 provinces in
Indonesia. These were selected based on the heterogeneity of the communities in these prov-
inces, and included four of the five main islands in Indonesia (Sumatra, Java, Kalimantan and
Sulawesi). Enumeration areas were further determined from these provinces based on the 1993
SUSENAS (National Socioeconomic Survey) sampling frame, from the 1990 census.[18–20]
Details of the complete sampling scheme and survey methods have been described in field
reports.[19, 20] In brief, IFLS randomly selected 321 enumeration areas within 13 provinces,
then 20 households from each urban enumeration area, and 30 households from each of the
rural enumeration areas. The first survey in 1993 included over 7,000 households and more
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than 22,000 individuals. The second, third and fourth surveys aimed to contact all the partici-
pants from the first survey and their offspring and split-off households, with a re-contact rate
of more than 90% in each subsequent wave of the households in the first wave. To date, IFLS is
the only survey that provides both cross-sectional and longitudinal data in Indonesia. In this
paper, each wave was treated as a separate cross sectional survey. Data from the IFLS surveys
are publicly available from the Rand Corporation website [18].
Data collections for wave 1 (1993) were performed by a total of 21 field teams. Two trained
team members visited every household and collected questionnaire and anthropometric data
(length/ height and weight) of each household member. The length/height of children was
measured using Shorr measuring boards Model 420, and weight was measured using Seca
Model 770 scales (SECA, Los Angeles, CA, USA). Children who were unable to be measured
alone were weighed with their parent after their parent’s weight was ascertained. Standing
height was used for every child older than two years.[19] Subsequent waves applied similar
methods to that of the first one.
In the IFLS survey, the information gathered from interviewees is recorded in seven separate
questionnaire books.[20] We combined the household, household economy, child information,
adult information and anthropometry from the four waves of datasets, resulting in 4,101 chil-
dren with complete matching data for child (apart from birth weight), household and parental,
and community level factors.
Participants. For the purposes of this study, children aged 2.0–4.9 years within each wave
who had complete records for height, weight, age, and sex were selected. Even though the sur-
vey visited the same household in each wave, because waves were three to seven years apart,
this resulted in a different group of 2.0–4.9 year old children in each of the waves. This is also
the reason for the different number of children in each wave. For the potential risk factors anal-
ysis, we combined data from all waves.
Ethics. From personal communication with the IFLS research team, the IFLS survey and
its procedures were reviewed and approved by Institutional Review Boards in the USA (at
Rand Corporation, Santa Monica, California) and in Indonesia (Ethics Committees of Univer-
sitas Gadjah Mada, Yogyakarta, and earlier at Universitas Indonesia, Jakarta). Written
informed consent was obtained from all participants. Written consent was also obtained from
the next of kin, caretakers, or guardians on behalf of the children enrolled in the survey.
Outcome variables (anthropometric calculations)
We calculated child body mass index (BMI; weight/height2; kg/m
2) and expressed weight,
height and BMI as z-scores using age and sex specific references from the LMS Growth Pro-
gram.[21] Weight, height and BMI z-scores were then calculated against the 2006 WHO Child
Growth Standards for children<5 years.[17] Children with weight-for-age-z-score<-2 were
categorised as underweight, those with height-for-age-z-score<-2 as stunted, and those with
BMI-z-score>+1,>+2,>+3 as at risk, overweight and obese, respectively.[17, 22] The ‘at-risk’
category (BMI-z-score>+1 and"+2SD) was introduced by De Onis et al in 2010 for children
less than five years.[22] Biologically implausible values were identified and discarded using cut
off points from the WHO Anthro software (version 3.2.2, January 2011) for the Child Growth
Standards (igrowup).[23]
Potential risk factors
The conceptual framework we used was modified from the ecological model of childhood obe-
sity, to include the potential risk factors associated with childhood malnutrition.[24] The
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potential risk factors for childhood malnutrition were categorised into child, parental/ house-
hold and community level factors.
Child factors. These consisted of the child’s age (2.0–2.9, 3.0–3.9, and 4.0–4.9 years), sex,
anthropometry (birth weight [low, healthy, and high birth weight], current weight and height),
and nutrition history (ever breastfed, age of weaning [full cessation of breastfeeding], and age
of starting complementary foods [less or equal to/more than 6 months]).
Parental and household factors. These included parents’ age, marital status, anthropome-
try (weight and height), and maternal antenatal care history (ever/never had check-up during
pregnancy). The household level factors included the parents’ education (never attended any
formal education, attended primary school, middle school, and university or higher), and the
household wealth index that measures the economic status of a household. The household
wealth index was constructed by assigning weights to eleven household assets, including the
house the family lived in, another house/building, farmland, live stock/poultry/fishpond, vehi-
cles (cars, boats, bicycles, motorbikes), household appliances (radio, tape recorder, TV, fridge,
sewing or washing machine), savings or deposits or stocks, jewellery, receivables and other
assets (household furniture and utensils) using the survey data and principle components anal-
ysis method. The household wealth index was then calculated as the sum of the weighted scores
for each item. The wealth index was used to rank all households across the four surveys. The
household wealth index variable was categorised into five quintiles (poorest, poorer, middle,
richer and richest) but for analyses in this study this index was divided into three categories.
The bottom 40% of households was classified as poor households, the next 40% as the middle
households and the top 20% as rich households. The complete formula and calculation of
determining household wealth index have been described and used in several publications.
[25–27]
For the parents, BMI was categorised using the World Health Organization International
Classification of underweight, overweight, and obesity.[28] Those with heights below -2 stan-
dard deviations (SD) on the WHO 2007 Standard Growth Reference for School-aged Children
and Adolescents (using the cut off points at age 19 years for male and female) were classed as
having short stature.[29]
Community factors. Community level factors included the housing area (urban/rural)
and region. The latter was classified into four, primarily based on the main Indonesian islands:
Sumatra, Java, Bali and Nusa Tenggara Barat (NTB), and Kalimantan and Sulawesi.
Statistical analysis
Data were then analysed using STATA Data Analysis and Statistical Software version 13 (STA-
TACorp, College Station, TX).[30] The Survey (‘Svy’) command was used to adjust for cluster-
ing (enumeration areas) and sampling weights. The prevalence of underweight, stunting, at
risk and overweight/obesity for each of the potential risk factors was calculated, and presented
as percentage with 95% confidence intervals (CIs). Children’s weight, height and BMI within
each wave were described using means and standard deviations.
To determine the associations between the potential risk factors in child, parental and com-
munity level and stunting, underweight, “at risk of overweight” and overweight/obesity in chil-
dren, we combined the data from all waves. The GLLAMM (Generalised Linear Latent and
Mixed Models) package with the logit link and binomial family in STATA was used to adjust
for clustering and sampling weights. Univariate and multivariate binary logistic regression
analysis was performed.[31] All dependent variables were categorised as dichotomous variables
and odds ratios calculated. In the multivariable model, a staged modelling technique was
employed.
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In the first modelling stage, community level factors were first entered into the model to
assess their associations with the study outcomes. A manually executed backward elimination
method was conducted to select factors significantly associated with the outcomes. In the sec-
ond model, the significant factors in the first stage were added to parental and household fac-
tors and this was followed by backward elimination procedure. A similar approach was used
for the child factors in the third stages. A staged stepwise regression was performed because it
a) avoids the degree of correlation between the important predictors; b) produces better models
and a better understanding of the data; c) produces the best model (estimates) for our study;
and d) avoids reporting redundant predictors. The staged stepwise regression went from the
most distal set of factors (community) to the most proximal (child), because the child is a sub-
set of the community and any future population health intervention would start from the com-
munity (more general) level and work towards the individual (more specific) level. To avoid
any statistical bias, we tested and reported any collinearity in the final model. The odds ratios
with 95% CIs were calculated in order to assess the adjusted risk of independent variables, and
those with P< 0.05 were retained in the final model.
Results
Characteristics of participants
Table 1 shows the percentage of sample characteristics of the participants in each wave, with a
total of 4,101 children aged 2.0–4.9 years. There were no significant differences in child’s age
and sex across the four waves, although mean values for weight, height, and BMI increased
over time. Of the 2,420 children who had a recorded birth weight, most (82.2%) had birth
weight between 2.5–4.0 kg. Across all four waves, the vast majorities of children (>93%) were
ever breastfed, and most (>87%) ceased being breastfed after the age of 6 months, but were
given complementary food before the age of 6 months (>64%).
At the parent level, most of the mothers and fathers were aged over 30 years at the time of
the surveys, were currently married, and had a normal BMI. In the first three waves, just over
one-half of mothers (53.3–55.5%) were classified as having short stature, whereas in wave 4,
this had decreased to 45.5%. The prevalence of short stature in the fathers was higher across all
four waves (57.1–59.8%). In all waves, a greater proportion of mothers ever had a check-up
during their pregnancy and the majority of mothers and fathers had attended primary school
or had a higher level of education.
At the community level, in all four waves there was a similar number of children living in
urban and rural areas.
Prevalence of stunting, underweight and ‘at risk of overweight’ and
overweight/obesity
Table 2 shows the trends in prevalence for stunting, underweight, ‘at risk of overweight’ and
overweight/obesity across the four waves, as well as the prevalence for each of the potential risk
factors. The prevalence of stunting decreased significantly over 14 years–from 50.8% in 1993
(wave 1) to 36.7% in 2007 (wave 4). The same phenomenon occurred with the prevalence of
underweight, which decreased significantly from 34.5% in wave 1 to 21.4% in wave 4. In con-
trast, the prevalence of combined at risk of overweight, overweight and obesity increased signif-
icantly over the time period, from 10.3% to 16.5%.
Fig 1 shows the distribution of BMI-z-score for each of the four survey waves. From
wave 1 to 4, there was a successive shift to the right in both the mean BMI-z-score and BMI
distribution.
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Table 1. Characteristics of children and parents in each wave of the Indonesian Family Life Survey, n (%) or mean (standard deviation).
Characteristics Wave 1 (n = 938) Wave 2 (n = 913) Wave 3 (n = 939) Wave 4 (n = 1311)
CHILD LEVEL FACTORS
Age
2.0–2.9 313 (33.4%) 274 (30.0%) 299 (31.8%) 425 (32.4%)
3.0–3.9 326 (34.8%) 257 (28.2%) 294 (31.3%) 454 (34.6%)
4.0–4.9 299 (31.8%) 382 (41.8%) 346 (36.9%) 432 (33.0%)
Sex
Male 501 (53.4%) 462 (50.6%) 482 (51.3%) 633 (48.3%)
Female 437 (46.6%) 451 (49.4%) 457 (48.7%) 678 (51.7%)
Birth weight (n = 2420)
<2.5 kg 46 (7.8%) 27 (6.1%) 19 (7.7%) 75 (6.6%)
2.5-<4.0 kg 473 (80.6%) 357 (81.1%) 198 (79.8%) 963 (84.1%)
#4.0 kg 68 (11.6% 56 (12.8%) 31 (12.5%) 107 (9.3%)
Ever breastfed
Yes 938 (100%) 850 (93.1%) 880 (93.7%) 1267 (96.6%)
No 0 (0%) 63 (6.9%) 59 (6.3%) 41 (3.4%)
Age of weaning
<6 mo 41 (4.4%) 62 (6.8%) 80 (8.5%) 168 (12.8%)
# 6 mo 897 (95.6%) 851 (93.2%) 859 (91.5%) 1143 (87.2%)
Age starting complementary food
<6 mo 699 (74.5%) 670 (73.4%) 720 (76.7%) 846 (64.5%)
# 6 mo 239 (25.5%) 243 (26.6%) 219 (23.3%) 465 (36.5%)
Child weight and height
Weight, mean (SD) 12.5 (0.06) 12.8 (0.06) 12.9 (0.06) 13.3 (0.05)
Height, mean (SD) 91.1 (0.21) 91.8 (0.21) 91.8 (0.18) 92.8 (0.16)
BMIa, mean (SD) 15.1 (0.04) 15.2 (0.05) 15.2 (0.04) 15.4 (0.04)
PARENTAL AND HOUSEHOLD LEVEL FACTORS
Mother's age
<30 years 467 (49.8%) 368 (40.3%) 339 (36.1%) 624 (47.6%)
#30 years 471 (50.2%) 545 (59.7%) 600 (63.9%) 687 (52.4%)
Father's age
<30 years 217 (23.1%) 156 (17.2%) 145 (15.4%) 181 (13.8%)
#30 years 721 (76.9%) 757 (82.8%) 794 (84.6%) 1130 (86.2%)
Parents' marital status
Currently married 938 (100%) 913 (100%) 939 (100%) 1303 (99.4%)
Formerly married 0 (0%) 0 (0%) 0 (0%) 8 (0.6%)
Mother's BMIb
Underweight 111 (11.8%) 95 (10.4%) 75 (8.0%) 121 (9.2%)
Normal weight 671 (71.5%) 636 (69.7%) 606 (64.5%) 759 (57.9%)
Overweight/obese 156 (16.7%) 182 (19.9%) 258 (27.5%) 431 (32.9%)
Father's BMIb
Underweight 109 (11.6%) 105 (11.5%) 113 (12.0%) 140 (10.7%)
Normal weight 714 (76.1%) 715 (78.3%) 665 (70.8%) 905 (69.0%)
Overweight/obese 115 (12.3%) 93 (10.2%) 161 (17.2%) 266 (20.3%)
Mother's heightc
Normal height 417 (44.5%) 417 (45.7%) 438 (46.7%) 714 (54.5%)
Short stature 521 (55.5%) 496 (54.3%) 501 (53.3%) 597 (45.5%)
Father's heightc
(Continued)
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Associated risk factors
Table 3 shows the unadjusted and adjusted odds ratios of all identified potential risk factors for
stunting, underweight, and at risk of and overweight/obese. The multivariate analysis yielded
similar results for the two forms of under nutrition: stunting and underweight. In the final
model, the factors related to the higher probability of being stunted and underweight were
lower birth weight (<2.5 kg), being breastfed for 6 months or more, having a mother or father
who was underweight or had short stature, and mothers who never attended formal education.
The only difference was that the probability of being stunted was also higher when a child lived
in a rural area.
Children had a greater probability of being at risk, or overweight/obese when they were in
the youngest age group (2–2!9 years), were male, or had a mother and father who were over-
weight/obese or had fathers who had attended university.
Table 1. (Continued)
Characteristics Wave 1 (n = 938) Wave 2 (n = 913) Wave 3 (n = 939) Wave 4 (n = 1311)
Normal height 377 (40.2%) 376 (41.2%) 403 (42.9%) 545 (41.6%)
Short stature 561 (59.8%) 537 (58.8%) 536 (57.1%) 766 (58.4%)
Ever had check up during pregnancy
Yes 821 (87.5%) 545 (59.7%) 653 (69.5%) 1247 (95.1%)
No 117 (12.5%) 368 (40.3%) 286 (30.5%) 64 (4.9%)
Mother's education
No education 96 (10.2%) 58 (6.4%) 56 (6.0%) 38 (2.9%)
Primary school 508 (54.2%) 516 (56.5%) 448 (47.7%) 395 (30.1%)
Junior and high school 297 (31.7%) 285 (31.2%) 331 (35.3%) 577 (44.0%)
University or more 37 (3.9%) 54 (5.9%) 104 (11.0%) 301 (23.0%)
Father's education
No education 70 (7.5%) 41 (4.5%) 39 (4.2%) 19 (1.5%)
Primary school 462 (49.3%) 459 (50.3%) 411 (43.8%) 262 (20.0%)
Middle school 337 (35.9%) 342 (37.5%) 357 (38.0%) 282 (21.5%)
University or more 69 (7.3%) 71 (7.7%) 132 (14.0%) 748 (57.0%)
Household's wealth index
Poor 446 (47.6%) 801 (87.7%) 404 (43.0%) 582 (44.4%)
Middle 141 (15.0%) 69 (7.6%) 192 (20.5%) 269 (20.5%)
Rich 351 (37.4%) 43 (4.7%) 343 (36.5%) 460 (35.1%)
COMMUNITY LEVEL FACTORS
Housing area
Urban 435 (46.4%) 413 (45.3%) 429 (45.7%) 696 (53.1%)
Rural 503 (53.6%) 500 (54.7%) 510 (54.3%) 615 (46.9%)
Region
Sumatra 248 (26.4%) 209 (22.9%) 206 (21.9%) 322 (24.6%)
Java 466 (49.7%) 502 (55.0%) 519 (55.3%) 647 (49.4%)
Bali & Nusa Tenggara Barat 130 (13.9%) 115 (12.6%) 103 (11.0%) 204 (15.6%)
Kalimantan & Sulawesi 94 (10.0%) 87 (9.5%) 111 (11.8%) 138 (10.4%)
SD, Standard Deviation
aBased upon the 2006 WHO Child Growth Standards for children <5 years [17]
bBased upon the WHO BMI International Classiﬁcation cut-off points [28]
cHeight below -2 Standard Deviation according to WHO Standard Growth Reference for School-aged Children and Adolescents [29]
doi:10.1371/journal.pone.0154756.t001
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Table 2. Comparison of the prevalence of stunting, underweight and ‘at risk’ and overweight/obesity within different variables (%, 95% CIs)
(n = 4,101).
Variables Height for Age Z score
<-2 (Stunted)
Weight for Age Z score <-2
(Underweight)
BMI Z score >+1 (At risk of overweight and
overweight/obese)
PREVALENCE IN EACH WAVE
Wave 1 (1993) 50.8 (47.5–53.9) a 34.5 (31.6–37.7) a 10.3 (8.5–12.5) a
Wave 2 (1997) 48.6 (45.4–51.8) 34.6 (31.6–37.8) 10.6 (8.8–12.8)
Wave 3 (2000) 44.8 (41.7–48.0) 27.1 (24.3–30.0) 11.7 (9.8–13.9)
Wave 4 (2007) 36.7 (34.1–39.3) 21.4 (19.3–23.7) 16.5 (14.6–18.6)
CHILD LEVEL FACTORS
Age
2.0–2.9 48.0 (45.3–50.7) a 30.4 (28.0–33.0) 16.9 (14.9–19.0) a
3.0–3.9 42.5 (39.8–45.1) 26.5 (24.1–28.9) 12.5 (10.8–14.4)
4.0–4.9 43.0 (40.5–45.6) 29.1 (26.8–31.5) 9.1 (7.7–10.7)
Sex
Male 43.7 (41.6–45.8) 27.7 (25.8–29.7) 14.4 (12.9–15.9) a
Female 45.2 (43.0–47.4) 29.6 (27.7–31.6) 10.9 (9.6–12.4)
Birth weight (n = 2420)
<2.5 kg 57.5 (49.9–64.8) a 38.9 (31.8–46.5) a 13.2 (8.8–19.2) a
2.5-<4.0 kg 38.5 (36.4–40.6) 24.4 (22.5–26.3) 13.4 (12.0–15.0)
#4.0 kg 33.6 (28.1–39.5) 14.9 (11.1–19.7) 21.0 (16.5–26.4)
Ever breastfed
Yes 44.7 (42.9–46.4) 28.8 (27.3–30.4) a 13.5 (12.3–14.7)
No 30.0 (17.9–45.7) 7.5 (2.4–20.8) 22.5 (12.1–37.9)
Age of weaning
<6 mo 24.0 (19.0–29.9) a 11.2 (7.7–15.9) a 17.2 (12.9–22.6)
# 6 mo 45.3 (43.6–47.3) 29.3 (27.5–31.1) 12.9 (11.6–14.2)
Age starting complementary food
<6 mo 43.9 (41.8–46.0) 28.3 (26.4–30.2) 13.6 (12.2–15.1)
# 6 mo 46.6 (43.4–49.8) 29.8 (26.9–32.8) 13.3 (11.3–15.7)
PARENTAL AND HOUSEHOLD
LEVEL FACTORS
Mother's age
<30 years 44.1 (41.8–46.4) 29.5 (27.4–31.6) 12.9 (11.4–14.5)
#30 years 44.7 (42.7–46.7) 28.0 (26.2–29.9) 12.6 (11.3–13.9)
Father's age
<30 years 47.1 (43.2–51.0) 30.6 (27.1–34.3) 12.4 (10.5–14.6)
#30 years 45.8 (44.0–47.6) 29.8 (28.1–31.5) 11.9 (10.7–13.1)
Parents' marital status
Currently married 44.4 (42.7–46.0) 28.8 (27.6–30.1) 12.7 (11.7–13.7)
Formerly married 37.5 (12.5–71.5) 37.4 (12.5–71.5) 12.5 (1.7–53.7)
Mother's BMI b
Underweight 51.6 (46.4–56.1) a 41.5 (36.8–46.4) a 8.5 (6.1–11.6) a
Normal 46.7 (44.8–48.6) 29.9 (28.2–31.7) 11.6 (10.4–12.8)
Overweight/obese 35.9 (33.1–38.9) 20.3 (17.9–22.8) 17.2 (15.0–19.7)
Father's BMI b
Underweight 54.4 (49.5–59.3) a 41.8 (37.1–46.7) a 7.6 (5.3–10.6) a
Normal 48.1 (46.1–49.0) 30.5 (28.7–32.3) 12.4 (11.2–13.7)
Overweight/obese 30.5 (26.6–34.7) 18.5 (15.4–22.2) 13.2 (10.7–16.4)
Mother's height c
(Continued)
The DBM in 2.0–4.9 Year Indonesian Children
PLOS ONE | DOI:10.1371/journal.pone.0154756 May 11, 2016 8 / 17PAGE |  119
Discussion
Statement of principal findings
Our study, a secondary analysis of a series of representative surveys in Indonesian children
aged 2.0–4.9 years, showed that, between 1993 and 2007, there was a significant decrease in the
prevalence of both stunting and underweight. Over the same period there was a significant
increase in the prevalence of ‘at risk of overweight’ and overweight/obesity in this age group.
The issues of underweight and stunting are points of focus for Indonesian health authorities.
Strategies to tackle them have included a variety of nutrition programs[32–34] as well as major
improvements in the delivery of health care services, hygiene, and sanitation, including access
Table 2. (Continued)
Variables Height for Age Z score
<-2 (Stunted)
Weight for Age Z score <-2
(Underweight)
BMI Z score >+1 (At risk of overweight and
overweight/obese)
Normal height 32.9 (30.9–35.1) a 22.0 (20.2–23.9) a 11.9 (10.7–13.3)
Short stature 55.2 (53.1–57.3) 34.9 (32.9–36.9) 13.4 (12.0–14.9)
Father's height c
Normal height 35.3 (32.9–37.9) a 24.4 (22.2–26.7) a 11.6 (10.1–13.4)
Short stature 54.1 (51.9–56.3) 34.1 (32.1–36.2) 12.1 (10.7–13.6)
Ever had check up during pregnancy
Yes 43.2 (41.4–44.03) a 27.6 (26.0–28.2) a 13.7 (12.5–15.0) a
No 47.3 (44.5–50.2) 31.2 (28.6–33.9) 10.2 (8.6–12.1)
Mother's education
No education 60.1 (53.9–66.0) a 42.7 (36.7–49.0) a 11.3 (7.9–15.8) a
Primary school 51.9 (49.6–54.1) 34.8 (32.6–37.0) 11.9 (10.5–13.4)
Middle school 37.4 (35.0–39.9) 23.0 (20.9–25.2) 12.3 (10.7–14.1)
University or more 29.8 (26.0–34.0) 15.7 (12.8–19.2) 17.5 (14.4–21.1)
Father's education
No education 50.3 (42.8–57.8) a 40.2 (33.1–47.8) a 10.1 (6.3–15.6) a
Primary school 55.8 (53.4–58.3) 35.3 (32.9–37.6) 12.5 (11.0–14.2)
Junior and high school 38.9 (36.3–41.5) 26.4 (24.1–28.9) 10.6 (9.1–12.4)
University or more 32.8 (30.0–35.8) 19.3 (17.0–21.9) 16.1 (14.0–18.5)
Household's wealth index
Poor 46.3 (44.3–48.4) a 29.3 (27.5–31.2) 12.6 (11.4–14.1)
Middle 41.2 (37.4–44.2) 28.5 (25.0–32.2) 12.4 (10.1–15.3)
Rich 42.3 (39.5–44.1) 27.5 (25.0–30.1) 12.9 (11.1–14.9)
COMMUNITY LEVEL FACTORS
Housing area
Urban 34.9 (32.9–37.0) a 23.4 (21.6–25.3) a 13.0 (11.6–14.6)
Rural 53.3 (51.2–55.4) 33.5 (31.5–35.5) 12.4 (11.0–13.8)
Region
Sumatra 49.3 (46.2–52.4) a 29.5 (26.8–32.5) a 11.5 (9.6–13.6) a
Java 39.8 (37.3–41.8) 25.7 (23.9–27.6) 14.4 (13.0–15.9)
Bali & Nusa Tenggara Barat 52.0 (47.8–56.1) 35.5 (31.6–39.6) 10.5 (8.2–13.4)
Kalimantan & Sulawesi 46.5 (41.8–51.2) 32.6 (28.3–37.1) 9.5 (7.1–12.7)
aP value <0.05 (signiﬁcant difference between each group within each risk factor)
bBased upon the WHO BMI International Classiﬁcation cut-off points [28]
cHeight below -2 Standard Deviation according to WHO Standard Growth Reference for School-aged Children and Adolescents [29]
doi:10.1371/journal.pone.0154756.t002
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to clean water.[33] These different approaches help explain the decrease in the prevalence of
both underweight (from 34.5% to 21.4%) and stunting (from 50.8% to 36.7%) in children aged
2.0–4.9 years and over the 14 year period of the survey.
The exact reason behind the rising prevalence of at risk/ overweight/ obesity in young chil-
dren in Indonesia is not known. However, de Onis et al suggested that the rising global preva-
lence of overweight/obesity in early childhood resulted from changes in both nutrition and
physical activity patterns.[22] For example, improvements in the economy have resulted in
changes in active transport and incidental activity[35] as well as a shift in dietary intake.
[33, 36]
Like many other developing countries, education is an important issue for Indonesia. Across
the four waves, the level of education improved for both sexes, with increasing numbers of
mothers and fathers experiencing formal education. The near doubling of the percentage of
university-graduate parents is seen in wave 2 to 3, and from wave 3 to 4, the percentage of
mothers with university education more than doubled. In families with limited income, the
culture in many Asian countries still influences parents to choose their boys over the girls to go
to university, because they will become the breadwinner for the family. This is supported by
the higher numbers of men, compared to women, who graduated from university in all four
waves.
The percentage of poor households in wave 2 was much higher than in the other waves
(87.7% vs. 47.6% in wave 1, 43.0%, in wave 3, 44.4% in wave 4). This might be an effect of the
Asian financial crisis, which happened in 1997 (around wave 2 of the survey, conducted from
late 1997 to 1998). Indonesia was one of the countries most affected by the crisis. At that time,
many families had a dramatic decrease in family income as the inflation rate was 80% in that
year.[37]
Our study indicates that the “double burden of malnutrition” is present in Indonesian chil-
dren aged 2.0–4.9 years. We also identified that both stunting and underweight were associated
with a lower birth weight, being breastfed for more than 6 months, indices of parental under
nutrition, and lack of maternal formal education. In contrast, being “at risk of overweight/obe-
sity” or overweight or obese was associated with being in the youngest age group (2.0–2.9
years), being male, parental over nutrition, and high paternal formal education.
Fig 1. Distribution of BMI z-score and its mean (vertical line) of 2.0–4.9 years children of the
Indonesian Family Life Survey (IFLS) wave 1 (1993), wave 2 (1997), wave 3 (2000), and wave 4 (2007).
IFLS1: dotted line; IFLS2: dashed line; IFLS3: solid line; IFLS4: thick solid line.
doi:10.1371/journal.pone.0154756.g001
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Strengths and limitations
This study is the first to elaborate on the temporal trends in, and potential risk factors for, the
three major forms of malnutrition in Indonesian children aged 2.0–4.9 years: stunting, under-
weight, and overweight/obesity. Another strength includes the use of the category of ‘at risk of
overweight’ i.e. children with BMI-z-score>+1SD and"+2.[22] In addition, analyses are based
on data derived from a representative sample of the Indonesian population with the use of sam-
pling weights in the analysis to reduce bias, and measurements were performed by trained profes-
sionals. To handle missing values in the birth weight variable in our dataset, we performed
multiple imputations and the results show no differences between the complete data and the 5
and 10 imputation data sets (S1 Table). One limitation is the use of repeated cross sectional sur-
veys, which does not allow us to infer causality. In addition, the risk factor analyses were limited:
we were not able to investigate all potential risk factors, such as parental occupation or health
knowledge, due to insufficient data or the question not being addressed in the questionnaire.
Comparison with other studies
Several studies using different data sources in Indonesia have yielded comparable prevalence
results to our study, although all were performed in children aged 0–5 years and usually
focused on one type of malnutrition.[15, 38–40] None has previously identified the presence of
the double burden of malnutrition in this age group (2.0–4.9 years). We opted to use the age of
2.0 years as the lower age limit in this study to ensure the process of stunting was fully devel-
oped in these children, making this study different from any previously published studies.
However, both under nutrition (stunting or underweight) and concurrent overweight/obesity
have been documented in populations of under-five children in several Asian and Latin Amer-
ica countries such as Malaysia, Vietnam, China, Nepal, Ecuador, Mexico, Guatemala, and
Colombia.[36, 41–46] Furthermore, studies of temporal trends in such countries as Mexico
and Colombia show the same phenomenon of decreasing prevalence of stunting and an
increasing prevalence in overweight/obesity.[43, 46]
The prevalence of stunting in 2.0–4.9 Indonesian children decreased over the period of the
four surveys, although it was still considered to be high, at 36.7% in the most recent wave of the
study in 2007. A 2013 review showed wide-ranging prevalence rates of stunting in under five
children, such as 23.3% in Vietnam, 32.3% in the Philippines, 35.1% in Myanmar, 44.2% in
Ethiopia, and 59.3 in Afghanistan.[47] A Malaysian study showed a 14.2% prevalence of stunt-
ing in children aged 1.0–3.9 years in 2013.[44]
The prevalence of underweight in this age group in Indonesia also decreased over the period
of the survey, to 21.4% at wave 4. A recent review of the prevalence of moderate to severe under-
weight in children under five in Asian countries showed marked variations in prevalence, ranging
from 8.0% in China, 11.0% inMalaysia, 18.0% in Thailand, 28.0% in the Philippines, to 47.0% in
India and 48.0% in both Nepal and Bangladesh.[36] The prevalence of underweight in under-five
children inMexico, Guatemala, and Colombia are 2.8%, 1.0%, and 3.4%, respectively.[43, 45, 46]
The prevalence of at risk/overweight/obesity in wave 4 was 16.5%, lower than in Vietnam
2005, where 36.8% of 4.0–5.0 year old children were overweight/obese.[41] The prevalence of
at risk/ overweight/ obesity in under five children in Ecuador in 2012 was 30.2%[42] and in
under five children in Mexico and Guatemala was 9.0% and 4.9%, respectively.[43]
However, prevalence rates are age specific, and the definition/cut offs used for underweight
and overweight/obesity in different studies might be different, highlighting the need for caution
in making direct comparisons between studies.
Our findings are consistent with other research showing strong associations between stunt-
ing and a lower birth weight,[38, 48, 49] a longer duration of breastfeeding,[49] short-statured
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mothers,[11, 38, 48] underweight mothers,[48] less educated mothers,[11, 38, 48–50] and liv-
ing in rural areas.[38] Our study also emphasised the association between underweight chil-
dren and mothers’ and fathers’ education levels.[40] Likewise, we found an association
between overweight/obesity and male sex,[11] and maternal overweight/obesity.[11, 48]
Implications for research, policy and practice
Our study highlights the emerging issue of the double burden of malnutrition in young Indo-
nesian children. Many interventions and strategies that are already in place for the manage-
ment of under nutrition in Indonesia, e.g. the Healthy and Fit due to Balance Nutrition (Sehat
dan Bugar berkat Gizi Seimbang) or the Scaling Up Nutrition movement,[32, 34] may need to
be modified to respond to the problem by balancing the risk factors associated to each condi-
tion. For example, interventions that aim to correct under nutrition in early life need to empha-
sise the importance of both linear growth and appropriate weight.[33, 51–53] Fortification of
complementary foods needs to be balanced so as not to make previously ‘healthy weight’ chil-
dren become overweight/obese. Further interventions in school age children need to balance
the promotion of healthy diets as well as physical activity.
Another important point is to ensure that interventions start as early as possible. For exam-
ple, improvements in diets should start with adolescent girls and young women in their pre-
pregnancy state, in order to prevent having underweight mothers, which is in turn a risk factor
for having stunted and/ underweight children. The fact that breastfeeding decreases the preva-
lence of obesity in later life is irrefutable;[54] however, prolonged breastfeeding, in association
with poor feeding practices may be associated with stunting.[49, 55] Therefore, parental educa-
tion, especially of mothers, regarding the importance of breastfeeding combined with healthy
feeding practices is important.
Currently, these different conditions of malnutrition are treated as separate issues.[33]
There should be a policy that combines the management of concurrent under and over nutri-
tion. Future studies should also aim at exploring whether children who are stunted in early life
are more likely to be overweight/obese in later life.
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Supplementary Table 1.  Adjusted odds ratios (95% confidence intervals) for the 
complete data, 5 and 10 imputation data sets (M=5 and M=10) 
Variables Complete data M=5 M=10 
  AOR [95% CI] P>z AOR [95% CI] P>t AOR [95% CI] P>t 
Housing area 1.62 1.28 2.06 0.000 1.71 1.38 2.12 0.000 1.70 1.38 2.11 0.000 
Mother’s BMI 0.77 0.64 0.94 0.010 0.77 0.63 0.92 0.005 0.77 0.63 0.92 0.005 
Fathers’s BMI 0.65 0.51 0.81 0.000 0.62 0.50 0.78 0.000 0.62 0.50 0.78 0.000 
Mother’s height 2.23 1.78 2.80 0.000 2.14 1.73 2.64 0.000 2.14 1.73 2.64 0.000 
Father’s height 1.95 1.54 2.45 0.000 1.89 1.53 2.34 0.000 1.89 1.53 2.35 0.000 
Mother’s education 0.71 0.60 0.83 0.000 0.71 0.61 0.82 0.000 0.71 0.61 0.82 0.000 
Birth weight 0.72 0.55 0.96 0.023 0.79 0.60 1.03 0.082 0.81 0.62 1.06 0.117 
Age of weaning 3.07 1.87 5.05 0.000 2.69 1.73 4.19 0.000 2.69 1.72 4.18 0.000 
 
 
 PAGE| 130 
Chapter 5: Stunting coexisting with 
overweight in 2.0-4.9-year-old Indonesian 
children: prevalence, trends and associated 
risk factors from repeated cross-sectional 
surveys 
 
INTRODUCTION 131 
METHODS  
Indonesian Family Life Survey 132 
Data collection 132 
Inclusion criteria 132 
Ethics 132 
Anthropometric indices calculations 132 
Potentially associated risk factors 132 
Child-level factors 132 
Parental- and household- level factors 132 
Community-level factors 133 
Statistical analysis 133 
RESULTS 133 
Characteristics of participants 133 
Prevalence of and risk factors for concurrent stunting and overweight 133 
Odds of stunted children being overweight 135 
DISCUSSION 135 
CONCLUSIONS  138 
REFERENCES 139 
  
This chapter has been previously published as: 
Rachmi CN, Agho KE, Li M, Baur LA. Stunting coexisting with overweight in 2.0-4.9 
year old Indonesian children: prevalence, trends and associated risk factors from four 
cross sectional surveys. Public Health Nutrition. 2016 Oct;19(15):2698-707.  
 
 
Stunting coexisting with overweight in 2·0–4·9-year-old
Indonesian children: prevalence, trends and associated risk
factors from repeated cross-sectional surveys
Cut Novianti Rachmi1,*, Kingsley Emwinyore Agho2, Mu Li3 and Louise Alison Baur1,3
1Discipline of Paediatrics and Child Health, The Children’s Hospital at Westmead (University of Sydney Clinical
School), Locked Bag 4001, Westmead, NSW 2145, Australia: 2School of Science and Health, University of
Western Sydney, Penrith, NSW, Australia: 3Sydney School of Public Health, The University of Sydney, Sydney,
NSW, Australia
Submitted 22 September 2015: Final revision received 20 March 2016: Accepted 30 March 2016
Abstract
Objective: The persistence of undernutrition, along with overweight and obesity,
constitute the double burden of malnutrition. The present study aimed to:
(i) describe the prevalence and trends of concurrent stunting and overweight in
Indonesian children; (ii) identify potentially associated risk factors; and
(iii) determine whether stunted children are at greater risk of overweight
compared with those of healthy height.
Design: A secondary data analysis of children aged 2·0–4·9 years in four
cross-sectional studies of the Indonesian Family Life Survey. Children’s height and
BMI Z-scores were calculated based on the WHO Child Growth Standards (2006).
We deﬁned ‘concurrent stunting and overweight’ as height-for-age Z-score <−2
and BMI Z-score >+1. Multivariate generalised linear latent and mixed models
were used to determine associated risk factors.
Setting: Thirteen out of twenty-seven provinces in Indonesia.
Subjects: Children (n 4101) from four waves of the Indonesian Family Life Survey
(1993–2007).
Results: There were inconsistent trends in the prevalence of concurrent stunting
and overweight from waves 1 to 4. Children were more likely to be stunted and
overweight when they were in the youngest age group (2·0–2·9 years), were
weaned after the age of 6 months, had short-statured mothers or lived in rural
areas. Stunted children were signiﬁcantly more likely to be overweight than
healthy-height children (OR> 1) but did not differ signiﬁcantly different across
each wave (OR= 1·34–2·01).
Conclusions: Concurrent stunting and overweight occurs in Indonesian children
aged 2·0–4·9 years. Current policies and programmes need to be tailored for the
management of this phenomenon.
Keywords
Stunting
Overweight/obesity
Indonesia
Children
Double burden
The ‘double burden of malnutrition’ – the persistence of
undernutrition, along with a rapid increase in overweight
and obesity – is now recognised as ‘the new normal’(1,2).
Many countries face the double burden of malnutrition,
although it is a more common phenomenon in countries
where stunting rates are high(1). Several studies and
reviews have also shown that this phenomenon can be
found at the level of both the family (mother and child
double burden)(3–8) and the individual(4,9,10).
The co-occurrence of stunting and overweight has been
described in children from such countries as Mexico,
China, Russia, South Africa, Brazil and the USA(9–12). A few
studies – from Uruguay, Ecuador, Guatemala, South Africa
and Mexico – have reported the phenomenon in children
aged less than 5 years(4,13–16). However, to our
knowledge, no study has reported on concurrent stunting
and overweight prevalence, or the associated risk factors,
in any paediatric age group in South-East Asia. A better
understanding of the risk factors related to concurrent
stunting and overweight would improve prevention and
management approaches aimed at overcoming this
problem.
The present paper is the second of a series of secondary
data analyses on the double burden of malnutrition in
Indonesia. In our ﬁrst paper we showed that, over a
14-year time frame (1993 to 2007), the prevalence of
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stunting in Indonesian children aged 2·0–4·9 years
decreased by 14·1% from 50·8% to 36·7%, while the
prevalence of overweight increased by 6·2% from 10·3%
to 16·5% (all P< 0·01). We also identiﬁed that associated
risk factors for a higher probability of being stunted or
underweight included lower birth weight (<2·5 kg), being
breast-fed for 6 months or more, having a mother or father
who was underweight or short-statured, and mothers with
no formal education. The likelihood of being stunted
was also higher when a child lived in a rural area (all
P< 0·05). Children were more likely to be at risk or
overweight/obese if they were in the youngest age group
(2·0–2·9 years), male, had parents who were overweight/
obese and fathers with high formal education (university
or more; all P< 0·05)(17).
Herein we elaborate further on the co-occurrence of
stunting and at risk of or overweight/obesity in the same
individual – we refer to this as ‘concurrent stunting and
overweight’. The aims of the current paper were to:
(i) describe the prevalence and trends of concurrent stunting
and overweight in young Indonesian children between 1993
and 2007; (ii) identify potential risk factors associated with
the phenomenon; and (iii) determine whether stunted
children are at greater risk of being overweight or obese
compared with their healthy-height peers.
Methods
Indonesian Family Life Survey
Data collection
Data were from the ﬁrst four waves of the Indonesian
Family Life Survey (IFLS) in the years 1993, 1997, 2000 and
2007(18). Details of the IFLS have been described in our
ﬁrst paper and several previously published ﬁeld
reports(17,19,20). In brief, IFLS is a longitudinal, nationally
representative survey of a stratiﬁed random sample of
households involving both questionnaires and anthropo-
metric measurements. The ﬁrst wave (1993) recruited
participants from thirteen of the twenty-seven Indonesian
provinces. The next three surveys followed the same
survey and measurement methods as the ﬁrst one, and
had a very high re-contact rate (>90%). Trained
professionals collected the data. The original design of the
survey was longitudinal, targeting the same families and
the children of the families from the ﬁrst wave of the
survey(18–20). In the present paper we use cross-sectional
study design. We analysed data from children aged
2·0–4·9 years in each wave, resulting in different groups of
children in each of the four waves.
Inclusion criteria
Inclusion criteria were children aged 2·0–4·9 years who
had complete records for child information (height,
weight, age and sex) and matching parental-, household-
and community-level data. The minimum age was chosen
at 2 years because the process of stunting is more
prominent before the age of 2(21).
Ethics
Ethics approval was granted from the Institutional Review
Board at Rand Corporation (USA) and from the Ethics
Committee at Universitas Indonesia (Indonesia) for the
ﬁrst wave and the Ethics Committee at Universitas Gadjah
Mada (Indonesia) for the next three waves.
Anthropometric indices calculations
BMI was calculated as weight/height2 (kg/m2). Using Pan
and Cole’s LMS Growth Program(22), the children’s height
and BMI Z-scores were calculated based upon the WHO
Child Growth Standards (2006)(23). Stunting was deﬁned as
height-for-age Z-score <−2. Children with BMI Z-score
>+1, >+2 and >+3 were categorised as being at risk of
overweight, overweight and obese, respectively(23,24). For
the purposes of the present study, we deﬁned ‘concurrent
stunting and overweight’ as children with the combination
of height-for-age Z-score <−2 and BMI Z-score >+1.
Potentially associated risk factors
The conceptual framework for the current analysis was
modiﬁed from the ecological model of childhood obesity
of Davison and Birch(25) to include not only the available
variables in the IFLS data set, but also stunting as a form of
malnutrition. The potential risk factors were divided into
three categories: child-, parental- and household-, and
community-level factors.
Child-level factors
These consisted of the child’s age, sex, birth weight
(for whom this had been recorded), whether they were
ever breast-fed, age of weaning (deﬁned as full cessation
of breast-feeding), age of starting complementary foods,
and their current weight and height. Age was divided into
three groups: 2·0–2·9, 3·0–3·9 and 4·0–4·9 years. Birth
weight was categorised as low birth weight (<2·5 kg),
healthy birth weight (2·5–< 4·0 kg) and high birth weight
(≥4·0 kg). Both age of weaning and age of starting
complementary foods were divided into two groups:
<6 months and ≥6 months.
Parental- and household-level factors
Parental-level factors included maternal and paternal
factors. Maternal factors included mothers’ age, BMI,
height and maternal history of check-up during preg-
nancy. Maternal age was categorised as <30 or ≥30 years
and maternal BMI was categorised based on the WHO
BMI International Classiﬁcation cut-off points of ≥25 and
≥30 kg/m2 for overweight and obesity, respectively(26).
Because of the lack of consistent deﬁnitions of stunting for
men and women in the literature, for the purposes of the
current analysis we categorised height as short stature
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(height-for-age Z-score <−2) or healthy height (height-for-
age Z-score ≥− 2), based upon a standard age of 19 years
and the WHO Standard Growth Reference for School-
Aged Children and Adolescents(27). Maternal history of
check-up during pregnancy was categorised as ever or
never had check-up (yes/no variable). Paternal factors
included fathers’ age, BMI and height using the same
cut-off points as mothers, and parental marital status.
The household-level factors included mothers’ and
fathers’ education (divided into four groups: never
attended any formal education, attended primary school,
middle school, and university or higher) and the house-
hold’s wealth index, assessed by calculation of a score
involving the ownership of eleven household assets
by using weights. We ranked the households into ﬁve
quintiles: poorest, poorer, average, richer and richest. For
the analysis, households in the bottom two quintiles were
categorised as poor, those in the middle two quintiles as
average, and those in the highest quintile as rich
households(28).
Community-level factors
The community factors included the housing area (rural
and urban) and region. Four regions were included in the
study: Sumatra, Java, Bali and Nusa Tenggara Barat, and
Kalimantan and Sulawesi.
Statistical analysis
In the IFLS, each household completed several separate
questionnaires, each with different types of information
(e.g. anthropometry, household economy, child informa-
tion, adult information). These different ﬁles were merged
in order to build the data set for analysis. We used
sampling weights in the analysis to reduce bias; however,
we did not adjust sampling weight for children aged
2·0–4·9 years because sub-samples are mutually exclusive.
Frequency tabulations were ﬁrst conducted to describe the
distributions of data used in the study, followed by
prevalence estimates using the Taylor-series linearisation
method to examine the impact of all potential predictors
using χ2 tests and multiple testing with the Bonferroni
correction was carried out by dividing the 5% signiﬁcance
level by the number of χ2 tests performed.
The unadjusted odd ratios for factors associated with
stunting and overweight were examined using GLLAMM
(generalised linear latent and mixed models)(29). This was
followed by multivariable analyses after controlling for
community-, child-, parental- and household-level factors.
All statistical analyses were conducted using the statistical
software package STATA/MP version 13.1 (2014) and
multilevel models were ﬁtted using STATA commands to
adjust for the variability of clustering.
In the multivariable analysis models, a manual stepwise
backward elimination process was used to identify factors
that were signiﬁcantly associated with the study outcome
using a 5% signiﬁcance level. In order to minimise or
avoid statistical error in our analyses, we repeated the
backward elimination process using a different approach.
First, only variables among community-, child-, parental-
and household-level variables with P < 0·20 identiﬁed in
the univariate analysis were entered for the backward
elimination process. Second, we double-checked the
backward elimination by including all community, child,
parental and household variables, and only the variables
with P< 0·05 were retained in the ﬁnal model (i.e. child’s
age group, age of weaning, maternal height and housing
area). Third, we tested and reported any collinearity in the
ﬁnal model. The odd ratios and 95% conﬁdence intervals
were calculated for each variable and were used to mea-
sure the impact of the adjusted estimates on the study
outcome. The signiﬁcant Bonferroni-adjusted P values are
reported.
The odds ratio of becoming overweight for those who
were stunted was calculated by dividing the probability of
being overweight in stunted children by the probability of
being overweight in the healthy-height children.
Results
Characteristics of participants
The sociodemographic characteristics of the participants and
their parents are shown in Table 1. There were a total of
4101 children aged 2·0–4·9 years in all four waves, with a
similar percentage of children in each age band and sex.
In all four waves most children were born in the healthy
weight range (2·5–4·0kg) and were breast-fed until
6 months. Throughout all four waves, a little more than half
of the mothers were aged ≥30 years or were classiﬁed as
having short stature, except in wave 4 where 54·5% of
mothers were of healthy height. As many as 83% of all
fathers were aged ≥30 years during the data collection and
just over half (54%) of fathers were of short stature. The
prevalence of underweight in both mothers and fathers
remained relatively constant throughout the four waves,
while the prevalence of overweight in both mothers and
fathers increased over time. At the household level, there
were more educated fathers than mothers. From years 1993
to 2000, there were more people living in rural areas, but by
year 2007 more families were living in urban areas.
Prevalence of and risk factors for concurrent
stunting and overweight
Table 2 shows the prevalence of concurrent stunting and
overweight as well as the associated risk factors. The
prevalence indicates that children aged 2·0–2·9 years were
signiﬁcantly more likely to be stunted and overweight than
those children aged 4·0–4·9 years. Children whose fathers
had a healthy BMI, whose mothers and fathers were of
short stature, whose mothers had a check-up during
pregnancy, who were breast-fed for ≥6 months or who
lived in rural areas had a higher prevalence of concurrent
stunting and overweight.
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Table 1 Characteristics of children and parents in each wave (wave 1, 1993; wave 2, 1997; wave 3, 2000; wave 4, 2007) of the Indonesian
Family Life Survey
Wave 1 (n 938) Wave 2 (n 913) Wave 3 (n 939) Wave 4 (n 1311) All waves (n 4101)
Characteristic n or Mean % or SD n or Mean % or SD n or Mean % or SD n or Mean % or SD n or Mean % or SD
Child level
Age
2·0–2·9 years 313 33·4 274 30·0 299 31·8 425 32·4 1311 32·0
3·0–3·9 years 326 34·8 257 28·2 294 31·3 454 34·6 1331 32·5
4·0–4·9 years 299 31·8 382 41·8 346 36·9 432 33·0 1459 35·5
Sex
Male 501 53·4 462 50·6 482 51·3 633 48·3 2078 50·7
Female 437 46·6 451 49·4 457 48·7 678 51·7 2023 49·3
Birth weight (n 2420)
<2·5 kg 46 7·8 27 6·1 19 7·7 75 6·6 167 6·9
2·5–<4·0 kg 473 80·6 357 81·1 198 79·8 963 84·1 1991 82·2
≥4·0 kg 68 11·6 56 12·8 31 12·5 107 9·3 262 10·9
Ever breast-fed
Yes 938 100 850 93·1 880 93·7 1267 96·6 3935 95·9
No 0 0 63 6·9 59 6·3 41 3·4 166 4·1
Age of weaning
<6 months 41 4·4 62 6·8 80 8·5 168 12·8 351 8·6
≥6 months 897 95·6 851 93·2 859 91·5 1143 87·2 3750 91·4
Age of starting complementary foods
<6 months 699 74·5 670 73·4 720 76·7 846 64·5 2935 71·6
≥6 months 239 25·5 243 26·6 219 23·3 465 36·5 1166 28·4
Child weight and height
Weight (kg), mean and SD 12·53 0·06 12·79 0·06 12·89 0·06 13·32 0·05 12·88 0·04
Height (cm), mean and SD 91·06 0·21 91·77 0·21 91·76 0·18 92·79 0·16 91·81 0·13
BMI (kg/m2)†, mean and SD 15·07 0·04 15·15 0·05 15·24 0·04 15·42 0·04 15·22 0·27
Parental level
Maternal
Mother’s age
<30 years 467 49·8 368 40·3 339 36·1 624 47·6 1798 43·8
≥30 years 471 50·2 545 59·7 600 63·9 687 52·4 2303 56·2
Mother’s BMI‡
Underweight 111 11·8 95 10·4 75 8·0 121 9·2 402 9·8
Healthy weight 671 71·5 636 69·7 606 64·5 759 57·9 2672 65·2
Overweight/obese 156 16·7 182 19·9 258 27·5 431 32·9 1027 25·0
Mother’s height§
Healthy height 417 44·5 417 45·7 438 46·7 714 54·5 1986 48·4
Short stature 521 55·5 496 54·3 501 53·3 597 45·5 2115 51·6
Check up during pregnancy
Yes 821 87·5 545 59·7 653 69·5 1247 95·1 2899 70·7
No 117 12·5 368 40·3 286 30·5 64 4·9 1202 29·3
Paternal
Father’s age
<30 years 217 23·1 156 17·2 145 15·4 181 13·8 699 17·0
≥30 years 721 76·9 757 82·8 794 84·6 1130 86·2 3402 83·0
Father’s BMI‡
Underweight 109 11·6 105 11·5 113 12·0 140 10·7 467 11·4
Healthy weight 714 76·1 715 78·3 665 70·8 905 69·0 2999 73·1
Overweight/obese 115 12·3 93 10·2 161 17·2 266 20·3 635 15·5
Father’s height§
Healthy height 377 40·2 376 41·2 403 42·9 545 41·6 1870 45·6
Short stature 561 59·8 537 58·8 536 57·1 766 58·4 2231 54·4
Parents’ marital status
Currently married 938 100 913 100 939 100 1303 99·4 4093 99·8
Formerly married 0 0 0 0 0 0 8 0·6 8 0·2
Household level
Mother’s education
No education 96 10·2 58 6·4 56 6·0 38 2·9 248 6·1
Primary school 508 54·2 516 56·5 448 47·7 395 30·1 1867 45·5
Junior and high school 297 31·7 285 31·2 331 35·3 577 44·0 1490 36·3
University or more 37 3·9 54 5·9 104 11·0 301 23·0 496 12·1
Father’s education
No education 70 7·5 41 4·5 39 4·2 19 1·5 169 4·1
Primary school 462 49·3 459 50·3 411 43·8 262 20·0 1594 38·9
Junior and high school 337 35·9 342 37·5 357 38·0 282 21·5 1318 32·1
University or more 69 7·3 71 7·7 132 14·0 748 57·0 1020 24·9
4 CN Rachmi et al.
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Univariate analysis indicated that, compared with 1993,
the odds of being stunted and overweight increased by 29%
in 2007. Children aged 3·0–3·9 and 4·0–4·9 years, and those
with overweight/obese fathers were signiﬁcantly less likely
to be stunted and overweight. Children who were breast-fed
after the age of 6 months were 3·49 times more likely to be
stunted and overweight than children who were breast-fed
for less than 6 months. Children whose fathers and mothers
were of short stature were signiﬁcantly more likely to be
stunted and overweight.
After adjusting for potential confounders, the risk factors
for stunted and overweight were: youngest age group
(2·0–2·9 years), breast-fed after the age of 6 months, born
to mothers who were classiﬁed as having short stature and
living in rural areas. There was no collinearity found in the
ﬁnal model.
Odds of stunted children being overweight
Figure 1 shows the odds of those who were stunted being
overweight, compared with their healthy-height peers, for
each wave of data collection. At all time points, stunted
children were signiﬁcantly more likely to be overweight
than children who were not stunted (OR> 1).
Discussion
The current study presents a series of cross-sectional
surveys from four different time points (1993, 1997, 2000
and 2007) over 14 years in Indonesia. We show that
concurrent stunting and overweight occurs in the 2·0–4·9
year age group in Indonesian children, and is more likely
in the 2·0–2·9 year age group, in children who were
breast-fed for longer than 6 months, who lived in rural
areas or whose mothers had short stature. In all four
waves, stunted children were signiﬁcantly more likely to
be overweight/obese compared with children of healthy
height. This is the ﬁrst study to show the trends in the
prevalence of concurrent stunting and overweight along
with the associated risk factors in early childhood in a
South-East Asian population of children.
The ﬁnding that children in the youngest age group
(2·0–2·9 years) were more likely to experience concurrent
stunting and overweight compared with the older children
highlights the importance of interventions starting as early
as possible. The WHO, in its policy briefs for stunting(30)
and also for overweight(31), emphasizes the need for
multisectoral approaches as well as interventions needing
to occur prior to, during and beyond pregnancy.
As a country undergoing transition, an investment in
education is deﬁnitely on the agenda in Indonesia. Over
the duration of the study, the education level of both
mothers and fathers improved, as shown by the decline in
the percentage of mothers and fathers who had no formal
education. Between waves 2 and 3, the number of parents
who went to university nearly doubled. The same
phenomenon happened between waves 3 and 4 for
women. In many Asian cultures, when it comes to edu-
cation, parents often prefer to send their boys to school,
because they will become the head of the family. Within
each wave in our study, there was a higher proportion of
men with university education compared with women.
The present analysis showed no association between
parental education and concurrent stunting and over-
weight. However, in our ﬁrst paper(17) we found that
stunting itself was associated with mothers not having
formal education. Our ﬁrst paper also detailed the asso-
ciation between child overweight/obesity status and
fathers who attended university(17), a ﬁnding in keeping
with other studies that have shown a positive association
between socio-economic position and child obesity in
low- and middle-income countries(32,33).
Although several reports have shown that the double
burden of malnutrition may occur in the same family or
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Table 1 Continued
Wave 1 (n 938) Wave 2 (n 913) Wave 3 (n 939) Wave 4 (n 1311) All waves (n 4101)
Characteristic n or Mean % or SD n or Mean % or SD n or Mean % or SD n or Mean % or SD n or Mean % or SD
Household’s wealth index
Poor 446 47·6 801 87·7 404 43·0 582 44·4 2233 54·5
Average 141 15·0 69 7·6 192 20·5 269 20·5 671 16·4
Rich 351 37·4 43 4·7 343 36·5 460 35·1 1197 29·1
Community level
Housing area
Urban 435 46·4 413 45·3 429 45·7 696 53·1 1973 48·1
Rural 503 53·6 500 54·7 510 54·3 615 46·9 2128 51·9
Region
Sumatra 248 26·4 209 22·9 206 21·9 322 24·6 985 24·0
Java 466 49·7 502 55·0 519 55·3 647 49·4 2134 52·0
Bali and Nusa Tenggara Barat 130 13·9 115 12·6 103 11·0 204 15·6 552 13·5
Kalimantan and Sulawesi 94 10·0 87 9·5 111 11·8 138 10·4 430 10·5
†Based upon the 2006 WHO Child Growth Standards for children <5 years(23).
‡Based upon the WHO BMI International Classification using general cut-off points(26).
§Height-for-age Z-score <−2(27).
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Table 2 Prevalence of concurrent stunting and overweight among children aged 2·0–4·9 years (n 4101), Indonesian Family Life Survey
OR
Stunting and overweight Unadjusted Adjusted†
Variable % 95% CI OR 95% CI P OR 95% CI P
Prevalence in each wave
Wave 1 (1993) 6·4 5·0, 8·2 Ref.
Wave 2 (1997) 6·8 5·3, 8·6 1·09 0·76, 1·59 0·609
Wave 3 (2000) 5·2 4·0, 6·8 0·81 0·55, 1·20 0·309
Wave 4 (2007) 7·2 6·0, 8·8 1·29 0·93, 1·80 0·124
Child level
Age
2·0–2·9 years 10·2* 8·7, 11·9 Ref. Ref.
3·0–3·9 years 5·8 4·7, 7·2 0·51 0·39, 0·68 <0·001 0·57 0·41, 0·81 0·001
4·0–4·9 years 3·8 2·9, 4·9 0·34 0·25, 0·47 <0·001 0·44 0·30, 0·65 <0·001
Sex
Male 7·0 6·0, 8·2 Ref.
Female 6·0 5·0, 7·1 0·85 0·67, 1·08 0·186
Birth weight (n 2420)
<2·5 kg 7·2 4·1, 12·2 Ref.
2·5–<4·0 kg 6·0 5·0, 7·1 0·93 0·50, 1·74 0·817
≥4·0 kg 9·5 6·5, 13·7 1·39 0·67, 2·89 0·382
Ever breast-fed
Yes 7·1 6·3, 8·1 Ref.
No 12·5 5·3, 26·7 2·45 1·00, 5·99 0·050
Age of weaning
<6 months 2·1* 0·9, 5·1 Ref. Ref.
≥6 months 7·0 6·1, 8·1 3·49 1·42, 8·61 0·007 2·98 1·20, 7·41 0·010
Age of starting complementary foods
<6 months 6·7 5·7, 7·9 Ref.
≥6 months 8·1 6·5, 10·0 1·22 0·91, 1·63 0·167
Parental level
Maternal
Mother’s age
<30 years 6·8 5·7, 8·0 Ref.
≥30 years 6·3 5·3, 7·3 0·88 0·69, 1·12 0·303
Mother’s BMI‡
Underweight 6·2 4·2, 9·0 Ref.
Normal 6·7 5·8, 7·7 1·06 0·63, 1·41 0·779
Overweight/obese 6·1 4·8, 7·7 0·94 0·54, 1·33 0·475
Mother’s height§
Normal height 4·5* 3·7, 5·5 Ref. Ref.
Short stature 8·4 7·3, 9·6 1·84 1·42, 2·38 <0·001 1·66 1·22, 2·58 0·001
Check-up during pregnancy
Yes 7·0* 6·4, 8·0 Ref.
No 5·2 4·1, 6·1 0·71 0·53, 0·94 0·010
Paternal
Father’s age
<30 years 7·4 5·6, 9·7 Ref.
≥30 years 6·2 5·4, 7·2 0·77 0·57, 1·06 0·120
Father’s BMI‡
Underweight 5·3* 3·5, 8·0 Ref.
Normal 7·4 6·4, 8·5 1·31 0·85, 2·02 0·219
Overweight/obese 2·4 1·4, 4·2 0·41 0·21, 0·85 0·016
Father’s height§
Normal height 4·9* 3·9, 6·1 Ref.
Short stature 7·5 6·4, 8·7 1·38 1·05, 1·83 0·020
Parents’ marital status
Currently married 6·5 5·8, 7·3 Ref.
Formerly married 0 n/a
Household level
Mother’s education
No education 7·7 4·9, 11·7 Ref.
Primary school 7·2 6·1, 8·5 0·97 0·59, 1·60 0·917
Junior and high school 5·4 4·3, 6·6 0·72 0·42, 1·22 0·229
University or more 6·5 4·6, 9·0 0·84 0·66, 2·07 0·584
Father’s education
No education 7·1 4·1, 12·1 Ref.
Primary school 8·8 7·5, 10·3 1·58 0·85, 2·96 0·152
Junior and high school 3·9 3·0, 5·1 0·7 0·36, 1·37 0·298
University or more 6·1 4·8, 7·7 0·97 0·55, 2·04 0·868
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even individual in Indonesia(1,7,34–36), none has speciﬁcally
looked at the prevalence of this phenomenon in very young
children or explored the associated risk factors. Our ﬁndings
show the prevalence of concurrent stunting and overweight
in Indonesia to be more than 5% in all four waves, with an
overall rate increase of 0·06% per year over the 14-year
period. Although this prevalence is still relatively low,
studies from other countries have generally shown a lower
prevalence of combined stunting and overweight in both
school-aged and pre-school-aged children(4,10,12,14,15,37,38).
The two exceptions are a report from Uruguay, where a
concurrent prevalence of 13·2% was documented in
2046 children aged 0–59 months(13), and a South African
report(16) which showed a prevalence of 19%, albeit in a
small sample of 162 children aged 3 years. Another impor-
tant factor is that different deﬁnitions and cut-off points are
used to determine the prevalence of the double burden of
malnutrition. The lack of one standardised deﬁnition and set
of cut-offs makes interpretation of different studies more
difﬁcult. Future research in this area would beneﬁt from a
consensus on standard deﬁnitions and cut-off points. Other
research recommendations include more focus on eating
behaviours and physical activity. There is also a need for
prospectively designed studies.
There are few reports of risk factors associated with
concurrent stunting and overweight in childhood,
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Table 2 Continued
OR
Stunting and overweight Unadjusted Adjusted†
Variable % 95% CI OR 95% CI P OR 95% CI P
Household’s wealth index
Poor 7·0 6·0, 8·1 Ref
Average 5·6 4·0, 7·7 0·81 0·56, 1·16 0·253
Rich 6·0 4·7, 7·5 0·86 0·64, 1·14 0·290
Community level
Housing area
Urban 4·7* 3·9, 5·7 Ref. Ref.
Rural 8·1 7·0, 9·4 1·79 1·38, 2·35 <0·001 1·66 1·19, 2·32 0·003
Region
Sumatra 6·9 5·5, 8·7 Ref.
Java 6·7 5·7, 7·8 0·98 0·71, 1·47 0·923
Bali and Nusa Tenggara Barat 6·3 4·6, 8·7 0·89 0·49, 1·63 0·711
Kalimantan and Sulawesi 4·9 3·2, 7·4 0·68 0·35, 1·32 0·256
Ref., reference category; n/a, not applicable.
*P value <0·003 (Bonferroni adjusted).
†Independent variables adjusted for are child-, parental- and household-, and community-level factors.
‡Based upon the WHO BMI International Classification using general cut-off points(26).
§Height-for-age Z-score <−2(27).
1993
1997
2000
2007
1.66 1.07, 2.55
1.30, 3.11
1.05, 1.73
1.10, 1.91
1.0 1.5 2.0 2.5 3.0 3.50.0
2.01
1.34
1.44
0.0218
0.0017
0.0205
0.0015
OR (95 % CI)
OR 95 % CI P value
Fig. 1 Odds ratios, with their 95% confidence intervals represented by horizontal bars, of stunted children aged 2·0–4·9 years being
overweight; wave 1 (1993), wave 2 (1997), wave 3 (2000) and wave 4 (2007) of the Indonesian Family Life Survey
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particularly in nationally representative samples(9,39). In a
study of 7555 children aged 2–6 years from rural areas in
Mexico, Fernald and Neufeld found similar results to our
study, whereby concurrent stunting and overweight was
higher in children whose mothers had short stature(9), a
ﬁnding also documented by Keino et al. in their review on
determinants of this phenomenon in children from sub-
Saharan Africa(39). Other factors found to be related to
concurrent stunting from these studies were lower socio-
economic status, lower maternal education, large house-
hold size and younger mothers(9,39). One of the ﬁndings in
our study is the apparently counterintuitive observation
that a longer duration of breast-feeding is associated with
concurrent stunting and overweight. Several studies have
shown that prolonged breast-feeding duration protects
against obesity in childhood(40,41) and also stunting(42,43).
Therefore, our ﬁnding must be interpreted with caution,
keeping in mind that many other factors inﬂuence a child’s
nutritional status, including the age of commencing com-
plementary feeding, the type of complementary feeding,
the use of formula milk and the family hygiene and
sanitation conditions.
We compared the four risk factors associated with
concurrent stunting and overweight found in the current
analysis with those we identiﬁed for stunting or for over-
weight as individual phenomena in our previous paper(17).
One – being in the youngest age group (2·0–2·9 years) –
was a similar risk factor for being overweight alone. The
other associated risk factors – being breast-fed for more
than 6 months, having a short-statured mother and living
in a rural area – were similar to the risk factors for stunting
alone. No new risk factors associated with concurrent
stunting and overweight were identiﬁed. However, as we
have earlier stated in the ‘Methods’ section, we can only
report on the potential risk factors available from the
data sets.
We also investigated whether stunted children are at
greater risk of being overweight compared with their
healthy-height peers. Bove et al. had similar results to our
ﬁndings, where stunted children aged 0–4·9 years were
2·7 (95% CI 1·8, 4·1) times more likely to be overweight/
obese (BMI Z-score >+2) than children of healthy
height(13). A study by Popkin et al. also showed in children
aged 3 to 9 years from four different countries (Russia,
China, South Africa and Brazil) that there was a signiﬁcant
association between stunting and overweight/obesity (OR of
1·7 to 7·7)(11). Interestingly, in a 2004 study from Indonesia –
among 3010 prepubertal school-aged children, randomly
sampled from one urban (Yogyakarta) and one rural area
(Gunung Kidul) – the stunted children were less likely to be
overweight compared with their non-stunted peers(36).
Stunting is closely related to lower cognitive perfor-
mance(1,44,45), poorer motor development(1,45) and lower
immune function(1). Overweight is an important underlying
cause for the occurrence of many non-communicable
diseases(46), one of the main causes of death and disability
both in Indonesia and globally(35,47). Thus, the con-
sequences of concurrent stunting and overweight, although
never having been addressed previously, are of great
importance. Furthermore, as has been highlighted in reports
from the World Bank and other reviews(1,8,34), there are
internationally recognised policies and strategies for com-
bating stunting(1,8,30,48,49) and overweight/obesity(1,8,31);
although these have usually been addressed separately.
A few very recent policies have speciﬁcally addressed the
double burden of malnutrition, such as with the South
African food-based dietary guidelines(50).
The strengths of our study include the large sample size
of participants and the use of trained observers to under-
take anthropometric measurements. The representative
nature of sampling and the use of similar methods
throughout the four waves allow comparison of results
between waves. We also included sampling weights
during the analyses to reduce potential bias.
One limitation of the study is the cross-sectional design,
limiting the ability to explore causation. Another is the
unavailability, or limited amount, of data on children’s and
adults’ physical activity. In addition, we were not able to
assess other aspects of the child’s eating behaviours
(including their breast-feeding details: exclusively,
combined with formula milk, or predominantly formula
milk), nor the family hygiene and sanitation conditions, all
of which inﬂuence children’s nutritional status. Even
though 95% of these children were ever breast-fed, more
than 70% were started on complementary foods at less
than 6 months of age. The quality of these complementary
foods will also have an impact on weight status and linear
growth.
Conclusion
In conclusion, our paper demonstrates that the double
burden of malnutrition occurs at the individual level in
Indonesian children aged 2·0–4·9 years. Such data should
serve as the catalyst for developing policy and pro-
grammes in dealing with concurrent stunting and over-
weight. It is important that both policy makers and health
practitioners work together in addressing this public health
problem.
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Abstract
Objectives To determine whether stunted young children
are at greater risk of (1) overweight/obesity or thinness, and
(2) high blood pressure (HBP) in adolescence.
Methods A secondary data analysis using the Indonesian
Family Life Survey waves 1 (1993) to 4 (2007). We gen-
erated a 14-year follow-up cohort (1993–2007) and two
7-year cohorts (1993–2000 and 2000–2007) of children aged
2.0–4.9 years. Stunting (HAZ\-2), thinness (BMIZ\
-2), and overweight/obesity (BMIZ[?1) were deter-
mined based upon the WHO Child Growth Standards. HBP
([90th percentile) was interpreted using the 4th Report on
the Diagnosis of HBP in Children and Adolescents.
Results 765, 1083, and 1589 children were included in the
14-year cohort, and the two 7-year cohort analyses,
respectively. In the 7-year cohorts, early life stunting was
inversely associated with overweight/obesity (prevalence
ratio 0.32 and 0.38, respectively; P\ 0.05), but no sig-
nificant association was found with the 14-year cohort.
There was no significant association between childhood
stunting and thinness at adolescence or in the odds/likeli-
hood of having high systolic or diastolic blood pressure.
Conclusions We found no association between early life
stunting and overweight/obesity, thinness and HBP in
adolescence.
Keywords Stunting ! Overweight/obesity !
Double burden ! Cohorts ! Indonesia ! Children
Introduction
For many low- and middle-income countries, the rising
prevalence of childhood obesity is in addition to the
existing problem of stunting, leading to one of the forms of
the double burden of malnutrition (IFPRI 2015). Stunting,
defined as low length/height-for age, is a form of chronic
malnutrition that has been a major nutritional problem
mainly in developing countries. In 2011, there were
approximately 25.7 % under five children globally who
were stunted (length or height-for age z score\-2),
28.0 % in developing countries, and 7.2 % in developed
countries (de Onis et al. 2013).
Several cross-sectional studies show that stunted chil-
dren are more likely to be overweight/obese, compared to
those with healthy heights (Bove et al. 2012; Popkin et al.
1996; Rachmi et al. 2016a). However, whether stunting is a
risk factor for the later development of overweight/obesity
is still contested. A 22-month longitudinal case–control
study of Brazilian girls aged 7–11 years at baseline found
an association between mild stunting and later obesity
(Sawaya et al. 1998). Others have found no prospective
relation between stunting in children less than six years and
subsequent overweight/obesity in adolescence or adulthood
(Benefice et al. 2001; Cameron et al. 2005; Schroeder et al.
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1999; Timaeus 2012; Walker et al. 2001, 2007). Indeed,
Gigante et al. (2007) found that stunting in early life was
associated with a reduced fat mass index and body mass
index in adolescence. Some have argued that previous
cross-sectional studies have been hampered by errors in
height measurement (Timaeus 2012). There are limited
longitudinal studies in countries with high rates of stunting,
and none has been conducted in Asia (Schroeder et al.
1999; Benefice et al. 2001; Cameron et al. 2005; Gigante
et al. 2007; Walker et al. 2007; Timaeus 2012).
Children who are stunted in early life have also been
found to have a higher mean systolic blood pressure in later
childhood, irrespective of current size (Gaskin et al. 2000).
A separate study showed that stunted adolescents who are
currently overweight have a higher mean systolic blood
pressure compared to their healthy height and overweight
counterparts (Clemente et al. 2012). Both studies reported
mean blood pressure with neither using cut-off points for
hypertension. The use of hypertension cut-off points is
important in determining whether stunting in early child-
hood poses a specific risk for hypertension in adolescence.
This paper is the third in a series of secondary data
analyses on the double burden of malnutrition in Indonesia
using data from the Indonesian Family Life Survey (IFLS).
The previous papers focused on cross-sectional analyses of
children aged 2.0–4.9 years. This paper focuses on stunted
children aged 2.0–4.9 years in 1993, and follows them
longitudinally through to 2007, i.e., 14 years later. We also
performed analyses on two separate 7-year cohorts of
children with the same baseline age group (one from 1993
to 2000, and the other from 2000 to 2007) to determine
whether there were secular trends in any associations. We
aimed to determine whether stunted young children are at
greater risk, in adolescence, of (1) overweight/obesity or
thinness, and (2) high blood pressure.
In 2013, one in every three Indonesian children was
stunted (BPPK 2014). This study provides valuable infor-
mation about the long-term effects of stunting. While many
strategies are currently in place in Indonesia and other
developing countries to reduce the prevalence of stunting,
such information about early life stunting and later life
outcomes would help with the development of new policies/
strategies to deal with individuals who are already stunted.
Methods
Indonesian family life survey
Data collection
The Indonesian Family Life Survey is the only Indonesian
survey that provides longitudinal data tracing the same
families, and their individual members, from wave 1 in
1993 to the most recent survey. IFLS details have been
described in several reports, including our first paper
(Frankenberg et al. 1995; IFLS 2014; Serrato and Melnick
1995; Rachmi et al. 2016b). In summary, there are four
waves of the survey for which data have been publicly
released, i.e., 1993, 1997, 2000, and 2007. The survey
sampled families from 13 out of Indonesia’s 27 provinces
in 1993 using stratified random sampling. It comprised
questionnaires followed directly by anthropometric mea-
surements, with each subsequent survey using similar
methods to the first wave. The data collection included
direct interviews for adults and proxy interviews for chil-
dren and infants. Questionnaires covered a broad range of
issues including relationships between members of the
household, economic, and non-economic measures of
household wealth, individual data for adults and children,
and location of the house. These data were recorded in
seven different books. Trained nurses also weighed and
measured all adults and children in each household. In this
study, we combined information from several books and
divided them into three clusters: the child, household, and
community level factors. This longitudinal survey has a
high recontact rate ([90 % of households and individuals)
in every wave as compared to wave 1 (Frankenberg et al.
1995; Frankenberg and Thomas 2000; IFLS 2014; Serrato
and Melnick 1995).
Study participants
The survey’s design allowed us to follow children aged
2.0–4.9 years at baseline in year 1993 to age
15.0–18.9 years in 2007. In addition, we also followed
children aged 2.0–4.9 years in either 1993 or 2000 in two
7-year cohorts, i.e., to 2000 and to 2007, respectively.
For the purposes of this study, we only included children
with complete records of child level factors [birth dates, sex,
height, weight, and blood pressure (only in wave 4)],
household level factors (mothers’ education and household
wealth index), and community level factors (housing area
and region). The flowchart in Fig. 1 shows the total number
of eligible participants in each original cohort and the final
number of children included in the analysis. From 1385
children available in wave 1 (1993), only 765 children had
complete records in all four waves. The Electronic Supple-
mentary Materials Table 1 shows there were no differences
in mean values for the baseline variables between those who
completed all four waves and those who did not apart from a
slight decrease in the prevalence of underweight (33.3 vs
34.3 %, P = 0.001) This suggests that the results of the
analysis will not be affected by censored data.
Mothers’ education was categorized as: never attended
any formal education, attended primary school, and
154 C. N. Rachmi et al.
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attended middle school or higher. We calculated the
Household Wealth Index by giving a score involving the
possession of eleven household assets, and ranked them
in five quintiles from poorest to richest using principal
components analysis method. Households in the bottom
two quintiles were categorized as poor, those in the
middle two quintiles as middle and the highest quintile as
rich households (Filmer and Pritchett 2001). Housing
area was classified as urban or rural areas and the regions
were divided into four regions: Sumatra, Java, Bali and
Nusa Tenggara Barat (NTB), and Kalimantan and
Sulawesi.
Anthropometry and blood pressure calculations
Trained nurses measured children’s height using Shorr
measuring boards Model 420. Children’s weight was
measured using Seca Floor Model 770 scales (SECA, Los
Angeles, CA, USA), with digital read out (Frankenberg
et al. 1995). The same methods were used in the next three
waves. Blood pressure was measured twice in the same
visit using an Omron self-inflating meter that produced a
digital read out (Frankenberg and Thomas 2000). We used
the mean of two measurements in the analysis. Blood
pressure measurement started in wave 2 of the survey, and
was only collected in children aged 15 years or older.
Thus, we only analyzed blood pressure in wave 4 in this
study, because the children were[15 years by then.
We calculated age based on the birth dates and dates of
anthropometric measurements. Body mass index (BMI;
weight/height2), height, and weight were expressed as
z scores using the LMS Growth program (LMS 2010).
Z scores were calculated against the 2006 WHO Child
Growth Standard (WHO 2006) for children under five
years in the first wave and the 2007 WHO Growth Refer-
ence for School-aged Children and Adolescents for the
three subsequent waves (WHO 2007). We identified and
then discarded biologically implausible values using cut-
off points from the WHO Anthro software (WHO 2011) for
child growth standards (igrowup) as the following: weight-
for-age z score (WAZ)\-6 and WAZ[5, height-for-age
z score (HAZ)\-6 and HAZ[6, BMI z score
(BMIZ)\-5 and BMIZ [5. We defined stunting as an
HAZ\-2, thinness as a BMIZ\-2, and overweight/
obesity as a BMIZ[?1 according to the 2006 WHO Child
Growth Standards for Children\5 years (WHO 2006) and
the 2007 WHO Standard Growth Reference for School-
aged Children and Adolescents (WHO 2007). In children
under five, we combined the ‘at risk of overweight/obesity,
overweight, and obesity’ categories, defined as
BMIZ[?1, as suggested by de Onis et al. (2010).
Systolic and diastolic blood pressures (SBP and DBP)
were interpreted using the percentile table in the Fourth
Report on the Diagnosis, Evaluation, and Treatment of
High Blood Pressure in Children and Adolescents
(NHBPEP 2004). High systolic or diastolic blood pressure
was defined as a blood pressure[90th percentile, unless
the 90th percentile was[120 mmHg for systolic
or[80 mmHg for diastolic, in which case the latter cut-off
points were used (NHBPEP 2004).
Fig. 1 The number of
participants in each original
cohort and the final number of
eligible participants in the
analysis; Data from Indonesian
Family Life Survey, Indonesia
wave 1 (1993), 2 (1997), wave 3
(2000), and wave 4 (2007). FU
followed-up, LFU lost to follow
up, Implausible values using
cut-off points from the WHO
Anthro software (WHO 2011)
for child growth standards
(igrowup)
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Statistical analysis
We merged data files from several separate questionnaires
and anthropometry files, and analyzed the data using
STATA Data Analysis and Statistical Software version 13
(Stata Corp 2014). We generated two data sets. The first
consisted of children aged 2.0–4.9 years in 1993 who were
followed over 14 years to 2007. The second consisted of
two sets of 7-year follow-up of children in the same age
bracket at baseline in 1993 and 2000, who were followed to
years 2000 and 2007, respectively. We conducted fre-
quency tabulations to describe distributions. Results are
presented as numbers and prevalence or means and stan-
dard deviations. The next step was performed using the
Survey (‘Svy’) commands that adjust for cluster sampling
design and weights. The process comprised calculating
95 % confidence intervals around prevalence estimates.
The prevalence of stunted children in 1993 who become
overweight/obese 14 years later (2007), as well as the
prevalence of stunted children in 1993 and 2000 who
become overweight/obese seven years later (in 2000 and
2007), is presented with 95 % confidence intervals (CIs).
Likewise, we computed the prevalence of stunted children
in 1993 who fell in the thinness category fourteen years
later in 2007.
The prevalence ratio of stunted children being over-
weight/obese in later childhood or adolescence were
computed by dividing the likelihood of being overweight/
obese in previously stunted children to the likelihood in
children with healthy heights. The same calculations were
also used to compute the likelihood of thinness (14 years
later) in previously stunted children. The prevalence of
high blood pressure in adolescents who were either stunted
or of healthy height in early childhood is presented with
95 % CIs, along with the odds ratio. Comparisons were
undertaken using the Chi-squared test.
Results
Characteristics of participants
765 children were included in the 14-year, and 1083 and
1589 children were included in the two 7-year cohort
analyses, respectively. Characteristics of the children
included in the 14-year follow-up, by wave, are shown in
Table 1. In the 14-year cohort, there were a slightly higher
percentage of boys compared to girls in the survey, with a
similar mean age for boys and girls within each wave. The
prevalence of stunting decreased from wave 1 (49.0 %;
aged 2.0–4.9 years) to wave 4 (30.5 %; aged
16.0–18.9 years). The prevalence of at risk/overweight or
obesity was highest in wave 1 (10.0 %), then decreased to
wave 2 (5.0 %), before rising again to wave 4 (7.6 %). The
prevalence of thinness increased from wave 1 (6.3 %) to
wave 3 (12.9 %), and then decreased in wave 4 (8.9 %). In
wave 4, 35.3 % of adolescents had high SBP and 29.0 %
had high DBP. The characteristics of the two 7-year
cohorts are available in Electronic Supplementary Materi-
als (ESM Tables 2, 3).
Stunted children and overweight/obesity
in adolescence: 14-year cohort analysis
Of the children who were either stunted or of healthy
height in 1993, 8.6 % (95 % CI 6.2–11.9) and 6.5 % (95 %
CI 4.5–9.5), respectively, were overweight/obese in 2007
(Table 2).
Stunted children and thinness in adolescence: 14-year
cohort analysis
Table 2 shows the prevalence of previously stunted chil-
dren in wave 1 who were thin in wave 4. The prevalence of
thinness within previously stunted children was 8.4 %
(6.0–11.6), which did not differ significantly from the
prevalence of thinness in those who were previously of
healthy height [9.4 % (6.9–12.8)]. The prevalence ratio of
stunted children becoming thin 14 years later, compared to
those of healthy height, was not significant at 0.9 (95 % CI
0.6–1.4); P = 0.497.
Stunted children and overweight/obesity
in adolescence: 7-year cohort analyses
Table 3 shows that the prevalence of overweight/obesity at
7 years follow-up (i.e., 2000 or 2007) in children who were
stunted at baseline (i.e., 1993 and 2000) differed signifi-
cantly, [1.7 % (0.9–3.1) and 5.0 % (3.4–7.3), respectively],
as did the prevalence in those who were of healthy height at
baseline [7.7 (5.6–10.4) and 16.5 (13.6–20.0),
respectively].
Prevalence ratio of stunted children being overweight/
obese
Figure 2 shows the prevalence ratio of those who were
stunted at baseline being overweight/obese either seven or
14 years later, compared to their healthy height peers. The
14-year analysis showed that the prevalence ratio of stun-
ted young children becoming overweight/obese 14 years
later was not significant at 1.26 (95 % CI 0.76–2.07). In
both of the 7-year analyses, stunting had a significant
inverse association toward later overweight/obesity (PR
0.32; 95 % CI 0.17–0.60 and PR 0.38; 95 % CI 0.27–0.53,
respectively).
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Table 1 Characteristics of children aged 2.0–4.9 years in waves 1 (1993) and followed-up to wave 4 (2007): prevalence (n [%]) and mean
[95 % confidence intervals (CI)]
Wave 1 (1993) Wave 2 (1997) Wave 3 (2000) Wave 4 (2007)
Age (years) [mean (95 % CI)]
Girls 3.4 (3.3–3.5) 7.4 (7.3–7.5) 10.2 (10.1–10.3) 17.5 (17.4–17.6)
Boys 3.4 (3.4–3.5) 7.5 (7.4–7.5) 10.2 (10.1–10.3) 17.6 (17.5–17.6)
Sex
Girls 349 (45.6 %)
Boys 416 (54.4 %)
Weight for age z scorea
Underweight 255 (33.3 %) 296 (38.7 %) N/Ab N/Ab
Not underweight 510 (66.7 %) 469 (61.3 %) N/Ab N/Ab
Height for age z scorec
Stunted 382 (49.9 %) 315 (41.2 %) 315 (41.2 %) 233 (30.5 %)
Healthy height 383 (50.1 %) 450 (58.8 %) 450 (58.8 %) 532 (69.5 %)
Body mass index z scored
Thinness 48 (6.3 %) 77 (10.0 %) 99 (12.9 %) 68 (8.9 %)
Healthy weight 640 (83.7 %) 650 (85.0 %) 622 (81.3 %) 639 (83.5 %)
(At risk and) overweight/obese 77 (10.0 %) 38 (5.0 %) 44 (5.8 %) 58 (7.6 %)
Mother’s education
Middle school or more 200 (26.1 %)
Primary school 510 (66.7 %)
No education 55 (7.2 %)
Household’s wealth index
Poor 380 (49.7 %) 748 (97.8 %) 323 (42.2 %) 347 (45.4 %)
Middle 101 (13.2 %) 11 (1.4 %) 161 (21.1 %) 156 (20.4 %)
Rich 284 (37.1 %) 6 (0.8 %) 281 (36.7 %) 262 (34.2 %)
Housing area
Rural 402 (52.5 %)
Urban 363 (47.5 %)
Region
Sumatra 167 (21.8 %)
Java 429 (56.1 %)
Bali and Nusa Tenggara Barat 107 (14.0 %)
Kalimantan and Sulawesi 62 (8.1 %)
Systolic blood pressure (mmHg)
Normal N/A N/A N/A 495 (64.7 %)
High N/A N/A N/A 270 (35.3 %)
Diastolic blood pressure (mmHg)
Normal N/A N/A N/A 543 (71.0 %)
High N/A N/A N/A 222 (29.0 %)
Data from Indonesian Family Life Survey, Indonesia, 1993–2007
a Based upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth Reference for waves 2, 3, 4 (WHO 2007)
b N/A not available because weight for age z score calculations only available until age 10 years
c Based upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth Reference for waves 2, 3, 4 (WHO 2007)
d Based upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth Reference for waves 2, 3, 4 (WHO 2007)
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Stunted children and high blood pressure
Figure 3 shows there was no statistically significant
difference in the prevalence of high systolic/diastolic
blood pressure in adolescence between those who were
stunted or of healthy height at baseline. The odds ratio
of stunted children having high systolic or diastolic
blood pressure was not significant (OR 0.80; 95 % CI
0.59–1.07 and OR 0.84; 95 % CI 0.62–1.15,
respectively).
Table 2 14-year cohort analysis: 765 children aged 2.0–4.9 years in 1993 and their weight status (overweight/obesity and thinness) in 2007,
according to height status in 1993
Stunteda in 1993 (wave 1)
(n = 382)
Overweight/obesity
2007 (wave 4) Healthy heighta in 1993
(wave 1) (n = 383)
2007 (wave 4)
Overweight/obeseb
[% (95 % CI)]
Overweight/obeseb
[% (95 % CI)]
Overall 8.6 (6.2–11.9) Overall 6.5 (4.5–9.5)
Sex Sex
Girls 5.4 (2.8–10.0) Girls 4.4 (2.2–8.6)
Boys 11.2 (7.6–16.2) Boys 8.4 (5.3–13.1)
Mothers’ education Mothers’ education
Middle school or more 2.6 (0.6–9.8) Middle school or more 8.2 (4.4–14.6)
Primary school 10.9 (7.6–15.2) Primary school 5.4 (3.1–9.0)
No education 5.4 (1.3–19.9) No education 11.1 (2.7–36.3)
Household wealth index Household wealth index
Poor 8.2 (4.7–13.9) Poor 6.3 (3.4–11.3)
Middle-class 8.0 (4.6–13.6) Middle-class 7.1 (3.9–12.3)
Rich 10.6 (5.6–19.2) Rich 5.9 (2.2–14.8)
Housing area Housing area
Rural 10.4 (7.1–15.1) Rural 5.8 (3.1–10.5)
Urban 5.9 (3.1–11.0) Urban 7.1 (4.3–11.5)
Stunteda in 1993 (wave 1)
(n = 382)
Thinness
2007 (wave 4) Healthy heighta in 1993
(wave 1) (n = 383)
2007 (wave 4)
Thinnessb
[% (95 % CI)]
Thinnessb
[% (95 % CI)]
Overall 8.4 (6.0–11.6) Overall 9.4 (6.9–12.8)
Sex Sex
Girls 7.7 (4.5–12.9) Girls 9.4 (5.9–14.6)
Boys 8.9 (5.7–13.5) Boys 9.4 (6.1–14.3)
Mothers’ education Mothers’ education
Middle school or more 9.0 (4.3–17.6) Middle school or more 9.0 (5.0–15.6)
Primary school 8.6 (5.8–12.6) Primary school 9.1 (6.0–13.3)
No education 5.4 (1.3–19.9) No education 16.7 (5.3–41.8)
Household wealth index Household wealth index
Poor 8.1 (4.6–14.0) Poor 8.1 (4.7–13.5)
Middle-class 8.6 (5.1–14.3) Middle-class 8.4 (4.9–14.0)
Rich 8.2 (3.9–16.4) Rich 14.7 (8.0–25.3)
Housing area Housing area
Rural 10.9 (7.4–15.6) Rural 8.7 (5.3–14.0)
Urban 4.6 (2.2–9.4) Urban 10.0 (6.6–14.8)
Data from Indonesian family life survey, Indonesia, 1993–2007
The prevalence [95 % confidence intervals (CI)] presented was unadjusted
a Height for age z score below -2 standard deviation according to the WHO Growth Standards (WHO 2006)
b BMI for age z score below -2 standard deviation according to the WHO Growth Reference (WHO 2007)
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Table 3 Two cohort analyses of children age 2.0–4.9 years in baseline and their overweight status 7 years later: 1,083 children in 1993 and
1589 children in 2000
Stunteda in 1993 (wave 1)
(n = 544)
7-years cohort 1
2000 (wave 3) Healthy heighta in 1993
(wave 1) (n = 539)
2000 (wave 3)
Overweight/obeseb
[% (95 % CI)]
Overweight/obeseb
[% (95 % CI)]
Overall stunted 1.7 (0.9–3.1) Overall 7.7 (5.6–10.4)
Sex Sex
Girls 1.0 (0.3–2.7) Girls 7.9 (5.0–12.4)
Boys 2.3 (1.0–4.9) Boys 7.5 (4.9–11.3)
Mothers’ education Mothers’ education
Middle school or more 6.1 (2.2–15.9) Middle school or more 14.6 (9.7–21.3)
Primary school 0.9 (0.4–2.2) Primary school 5.9 (3.7–9.2)
No education 1.8 (0.2–12.1) No education 0.0
Household wealth index Household wealth index
Poor 1.5 (0.6–3.7) Poor 9.9 (6.2–15.4)
Middle-class 1.6 (0.6–4.2) Middle-class 5.4 (3.1–9.4)
Rich 2.1 (0.5–8.4) Rich 8.4 (4.4–15.6)
Housing area Housing area
Rural 1.3 (0.5–3.1) Rural 3.7 (1.8–7.4)
Urban 2.8 (1.2–6.6) Urban 13.7 (9.9–18.6)
Stunteda in 2000 (wave 3)
(n = 709)
7-years cohort 2
2007 (wave 4) Healthy heighta in 2000
(wave 1) (n = 880)
2007 (wave 4)
Overweight/obeseb
[% (95 % CI)]
Overweight/obeseb
[% (95 % CI)]
Overall Stunted 5.0 (3.4–7.3) Overall 16.5 (13.6–20.0)
Sex Sex
Girls 4.2 (2.5–6.9) Girls 10.9 (7.6–15.4)
Boys 5.8 (3.4–9.7) Boys 21.8 (17.3–27.2)
Mothers’ education Mothers’ education
Middle school or more 2.9 (1.1–7.5) Middle school or more 21.5 (15.7–28.7)
Primary school 5.5 (3.6–8.4) Primary school 14.9 (11.5–19.1)
No education 6.2 (1.4–23.2) No education 2.3 (0.3–16.0)
Household wealth index Household wealth index
Poor 3.6 (2.0–6.7) Poor 15.7 (11.4–21.1)
Middle-class 5.5 (3.0–9.8) Middle-class 20.2 (14.9–26.7)
Rich 7.0 (3.2–14.7) Rich 11.8 (7.2–18.7)
Housing area Housing area
Rural 4.7 (2.9–7.6) Rural 14.3 (10.5–19.1)
Urban 5.8 (3.1–10.3) Urban 19.7 (15.3–24.9)
Data from Indonesian Family Life Survey, Indonesia, 1993, 2000, and 2007
The prevalence [95 % confidence intervals (CI)] presented was unadjusted
P\ 0.05 are presented in italic
a Height for age z score below -2 Standard Deviation according to the WHO Growth Standards (WHO 2006)
b BMI for age z score below -2 Standard Deviation according to the WHO Growth Reference (WHO 2007)
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Discussion
In the 14-year follow-up, just 8.6 % of young children who
were stunted were overweight/obese in adolescence. The
prevalence of thinness in previously stunted children was also
relatively low at 8.4 %. Stunting in young children was
inversely associated with overweight/obesity 7 years later in
both of the 7-year cohort analyses (P\ 0.05), but therewasno
significant association in the 14-year follow-up. We did not
find any significant association between early childhood
stunting and later thinness in adolescence.While a third of the
adolescents had high systolic and diastolic blood pressure, no
difference in prevalence was found between those who in
early life were stunted, versus those who were of healthy
height. There was no significant association found for stunted
children with high systolic or high diastolic blood pressure.
The prevalence of overweight/obesity in stunted chil-
dren, while relatively low, was significantly higher in the
more recent 7-year cohort [5.0 % (3.4–7.3) compared to
1.7 % (0.9–3.1)], and even higher in the 14-year cohort
[8.6 % (6.2–11.9)]. We explored the probability of stunted
young children becoming overweight/obese seven and
14 years later. In contrast with our previous findings in
four-repeated cross-sectional surveys within four different
years, where stunted children were significantly more
likely to be overweight compared to their healthy heights
counterparts (Rachmi et al. 2016a), in this study, we found
no significant prospective association between stunting in
early childhood and overweight/obesity 14 years later. This
finding supports those of previous longitudinal studies in
adolescents in South Africa (Cameron et al. 2005; Timaeus
2012), Senegal (Benefice et al. 2001), and Jamaica (Walker
et al. 2001). We also found a significant inverse association
of stunting in early childhood towards overweight/obesity
in both 7-year cohorts. This is similar to the results of
Gigante et al. (2007), although their study consisted only of
adolescent males. One prospective cohort study found that
non-stunted girls (aged 9–24 months) in Jamaica were
significantly more likely to be overweight in adolescence
(17–18 years), compared to their stunted counterparts, with
no significant difference being found in the boys (Walker
et al. 2007).
The association between stunting in early childhood and
later overweight/obesity was different between the two
7-year cohorts and the 14-year cohort. We are uncertain of
the explanation for this, although a ‘puberty effect’ might
be in operation. One longitudinal study in Senegalese girls
aged 11.4 years at baseline who were followed up to age
15.5 years showed that stunted girls continued to have a
Fig. 2 Adjusted prevalence ratio (PR), 95 % confidence intervals
(CI), and P values of stunted children aged 2.0–4.9 years at baseline
to being overweight/obese 14 or 7 years later; data from the
Indonesian family life survey, Indonesia, 1993–2007. The PRs, CIs,
and P values are presented in the following order: wave 1 (1993) to 4
(2007) [14 years], wave 1 (1993) to 3 (2000) [7 years], and wave 3
(2000) to 4 (2007) [7 years]. Independent variables adjusted for are
sex, mother’s education, housing area (rural/urban), and household’s
wealth index
Fig. 3 Height status of 765
Indonesian children age
2.0–4.9 years in wave 1 (1993)
and the prevalence (95 %
confidence intervals) of high
systolic and diastolic blood
pressure status in wave 4
(2007); data from Indonesian
family life survey, Indonesia,
1993 and 2007. Height status
was determined based upon the
2006 WHO Child Growth
Standards (WHO 2006) for
children\5 years. High
systolic/diastolic blood pressure
was determined based upon the
4th Report on the Diagnosis,
Evaluation, and Treatment of
High Blood Pressure in
Children and Adolescents
(NHBPEP 2004)
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low height-for-age throughout puberty but had a catch-up
in body mass (Benefice et al. 2001). Another study pro-
posed a ‘catch-up period’ in stunted girls during puberty,
since stunted girls who were thinner compared to their
healthy height counterpart in baseline have shown no sig-
nificant difference in body mass by the age of 17–18 years
(Walker et al. 2007).
About one-third of our main cohorts had high systolic
and diastolic blood pressure in adolescence. This is com-
parable to a study in 10,453 Chinese students aged
15-17 years, where the prevalence rates of relative high
blood pressure (defined as systolic and/or diastolic blood
pressure C95 % percentile, specific for age and sex) for the
15-, 16-, and 17-year age groups were 29.4, 30.7, and
30.3 %, respectively (Ying-Xiu et al. 2015). Similarly, a
study involving 1203 Taiwanese junior-high school stu-
dents aged 12–14 years showed the prevalence of
hypertension (systolic blood pressure or diastolic blood
pressure C95th percentile, specific for age, sex, and height)
was 29.7 % in boys and 20.7 % in girls (Lin et al. 2012). In
our study, we found no difference in the prevalence of high
systolic/diastolic blood pressure in adolescence between
those who were stunted and those who were of healthy
height as young children. We did not find any association
between stunting and hypertension in adolescents. There is
little evidence regarding the prospective association
between childhood stunting and high blood pressure in
adolescence, irrespective of weight status. One longitudinal
study in Jamaica found that stunting at 9–24 months was
significantly associated with higher systolic blood pressure
at age 7–8 years, although they compared mean blood
pressure and did not use cut-off points for high blood
pressure, as in our analysis (Gaskin et al. 2000).
This is the first Asian study to show the prospective
associations between stunting in early life and later over-
weight/obesity, thinness, and high blood pressure. To
ensure we identified stunted young children, we started at
age two years, by which age the process of stunting is
generally already established (Victora et al. 2010).
Strengths of the study include the relatively long-term
follow-up (14 years) of the main cohort; the high recontact
rate and the fact that trained professionals collected both
questionnaire and anthropometric data, reducing potential
measurement errors. The nature of the study (i.e., sec-
ondary data analysis) meant we were limited to performing
analyses on the existing data. Other potential factors that
might indicate an association between early childhood
stunting and adolescent weight status—such as fat mass,
lean mass, waist circumference—were not available in the
data set. A further potential limitation is the reduced
number of participants who completed all four waves of the
survey; however, comparisons between those who com-
pleted the survey and those who did not showed no
difference in most of the baseline characteristics, apart
from the prevalence of underweight in those who were in
four waves of the study compared to those who were not.
Some authors have suggested that stunted young chil-
dren are at greater risk of overweight or obesity in later
years (Martins et al. 2004; Sawaya et al. 1998; Sawaya and
Roberts 2003). If this was the case, many low- and middle-
income countries that currently have high rates of stunting
would face very high prevalence rates of adult obesity, as
well as obesity-related diseases, in future years. For
example, stunting prevalence is very high in countries,
such as Myanmar (35.1 %), Ethiopia (40.4 %), Pakistan
(45.0 %), Papua New Guinea (49.5 %), and Timor Leste
(57.7 %) (IFPRI 2016). However, using BMI as an indi-
cator of overweight/obesity, we found that, among 382
children who were stunted at age 2.0–4.9 years, 83.0 %
had a healthy BMI in adolescence, with 8.6 % of them
being overweight/obese and 8.4 % being thin. While BMI
z scores is a valid measure of overweight/obesity, future
research of overweight and obesity in early childhood
should consider using other body composition parameters
to detect the possibility of central obesity, with follow-up
into young and mid-adulthood.
Chronic undernutrition and overnutrition in Indonesia
and other Asian countries are of great importance. In those
countries where undernutrition remains a major health
concern in early childhood, the development of policies
and programs should combine the prevention and man-
agement of both under and overnutrition, and implement
close monitoring of growth starting as early as possible.
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Electronic supplemental material Table 1. Comparison of baseline demographics between 
children aged 2.0-4.9 years who completed 4 waves of the survey 1993-2007 (n=765) and 
those who only completed the first wave in 1993 (n=620); Data from Indonesian Family Life 
Survey, Indonesia, 1993-2007 
  
Completed 4 
waves (765) 
Available only 
in wave 1 (620) 
P value 
Age (years) [mean (95% CI)] 
 
  
     Girls 3·4 (3·3-3·5) 3·5 (3·4-3·6) 1.000 
     Boys 3·4 (3·4-3·5) 3·5 (3·4-3·6)  
Sex 
 
  
     Girls 349 (45·6%) 301 (48.5%) 0.280 
     Boys 416 (54·4%) 319 (51.5%)  
Weight for Age Z-scorea 
 
  
     Underweight 255 (33·3%) 296 (34.3%) 0.001 
     Not underweight 510 (66·7%) 407 (65·7%)  
Height for Age Z-scoreb 
 
  
     Stunted 382 (49·9%) 312 (50·3%) 0.914 
     Healthy height 383 (50·1%) 308 (49·7%)  
Body Mass Index Z-scorec 
 
  
     Thinness 48 (6·3%) 51 (8·2%) 0.297 
     Healthy weight 640 (83·7%) 501 (80·8%)  
     (At risk &) overweight/obese 77 (10·0%) 68 (11·0%)  
Mother's education 
 
  
Middle school or more 200 (26·1%) 146 (23.5%) 0.073 
Primary school 510 (66·7%) 409 (66.0%)  
No education 55 (7·2%) 65 (10.5%)  
Household's wealth index 
 
  
Poor 380 (49·7%) 302 (48.7%) 0.890 
Middle 101 (13·2%) 80 (13.3%)  
Rich 284 (37·1%) 238 (38.4%)  
Housing Area 
 
  
Rural 402 (52·5%) 323 (52.1%) 0.871 
Urban 363 (47·5%) 297 (47.9%)  
Region 
 
  
Sumatra 167 (21·8%) 140 (22.6%) 0.565 
Java 429 (56·1%) 355 (57.3%)  
     Bali & Nusa Tenggara Barat 107 (14·0%) 71 (11.4%)  
Kalimantan & Sulawesi 62 (8·1%) 54 (8.7%)  
aBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth 
Reference for waves 2,3,4 (WHO 2007)  
bN/A: Not Available because Weight for Age Z-score calculations only available until age 
10 years 
cBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth 
Reference for waves 2,3,4 (WHO 2007)  
dBased  upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO Growth 
Reference for waves 2,3,4 (WHO 2007) 
P value calculated with t-test and chi square test 
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Electronic supplemental material Table 2. Characteristics of 1083 children aged 2·0-4·9 years 
in wave 1 (1993) followed up to wave 3 (2000) [7 years cohort-1]; Prevalence (n [%]) and 
mean (95% Confidence Intervals [CI]). Data from Indonesian Family Life Survey, Indonesia, 
1993-2000 
  Wave 1 (1993) Wave 3 (2000) 
Age (years) [mean (95% CI)] 
       Girls 3·4 (3·3-3·5) 10·2 (10·1-10·3) 
     Boys 3·4 (3·4-3·5) 10·2 (10·1-10·3) 
Sex 
       Girls 492 (45·4%) 
     Boys 
 
591 (54·6%) 
Weight for Age Z-scorea 
       Underweight 360 (33·2%) N/Ab 
     Not underweight 723 (66·8%) N/Ab 
Height for Age Z-scorec 
       Stunted 544 (50·2%) 452 (41·7%) 
     Healthy height 539 (49·8%) 631 (58·3%) 
Body Mass Index Z-scored 
       Thinness 72 (6·6%) 135 (12·5%) 
     Healthy weight 900 (83·1%) 887 (81·9%) 
     (At risk &) overweight/obese 111 (10·3%) 61 (5·6%) 
Mother's education 
  Middle school or more 
 
263 (24·3%) 
Primary school 
 
749 (69·2%) 
No education 
 
71 (6·5%) 
Household's wealth index 
  Poor 546 (50·4%) 451 (41·6%) 
Middle 142 (13·1%) 229 (21·1%) 
Rich 395 (36·5%) 403 (37·3%) 
Housing Area 
  Rural 
 
587 (54·2%) 
Urban 
 
496 (45·8%) 
Region 
  Sumatra 
 
270 (24·9%) 
Java 
 
590 (54·5%) 
    Bali & Nusa Tenggara Barat 
 
135 (12·5%) 
Kalimantan & Sulawesi  88 (8·1%) 
aBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007)  
bN/A: Not Available because Weight for Age Z-score calculations only 
available until age 10 years 
cBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007)  
dBased  upon the WHO Growth Standards for wave 1 ( WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007) 
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Electronic supplemental material Table 3. Characteristics of 1589 children aged 2·0-4·9 years 
in wave 3 (2000) followed up to wave 4 (2007) [7 years cohort-2] of the Indonesian Family 
Life Survey, Indonesia, 2000-2007; Prevalence (n [%]) and mean (95% Confidence Intervals 
[CI]). Data from Indonesian Family Life Survey, Indonesia, 2000-2007 
  Wave 3 (2000) Wave 4 (2007) 
Age (years) [mean (95% CI)] 
       Girls 3·5 (3·4-3·6) 10·9 (10·9-11·0) 
     Boys 3·5 (3·4-3·5) 10·9 (10·8-11·0) 
Sex 
       Girls 
 
792 (49·8%) 
     Boys 
 
797 (50·2%) 
Weight for Age Z-scorea 
       Underweight 422 (26·6%) N/Ab 
     Not underweight 1167 (73·4%) N/Ab 
Height for Age Z-scorec 
       Stunted 709 (44·6%) 555 (34·9%) 
     Healthy height 880 (55·4%) 1034 (65·1%) 
Body Mass Index Z-scored 
       Thinness 105 (6·6%) 210 (13·2%) 
     Healthy weight 1299 (81·8%) 1201 (75·6%) 
     (At risk &) overweight/obese 185 (11·6%) 178 (11·2%) 
Mother's education 
  Middle school or more 
 
356 (22·4%) 
Primary school 
 
1180 (74·3%) 
No education 
 
53 (3·3%) 
Household's wealth index 
  Poor 718 (45·2%) 706 (44·4%) 
Middle 313 (19·7%) 317 (20·0%) 
Rich 558 (35·1%) 566 (35·6%) 
Housing Area 
  Rural 
 
905 (57·0%) 
Urban 
 
684 (43·0%) 
Region 
  Sumatra 
 
344 (21·7%) 
Java 
 
895 (56·3%) 
      Bali & Nusa Tenggara Barat 
 
189 (11·9%) 
Kalimantan & Sulawesi  161 (10·1%) 
aBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007)  
bN/A: Not Available because Weight for Age Z-score calculations only 
available until age 10 years 
cBased upon the WHO Growth Standards for wave 1 (WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007)  
dBased  upon the WHO Growth Standards for wave 1 ( WHO 2006) and WHO 
Growth Reference for waves 2,3,4 (WHO 2007) 
 
 
 
 
 PAGE| 155 
Chapter 7: Qualitative studies 
 
7.1 OVERVIEW AND AIMS 156 
7.2 METHODS  
7.2.1 Location and number of the focus group discussion 156 
7.2.2 Ethics approval  157 
7.2.3 Participants 157 
7.2.4 Data analysis approaches 157 
7.3 REFERENCES 158 
PAGE| 156 
Chapter 7: Qualitative studies 
 
7.1 OVERVIEW AND AIMS 
This chapter provides an introduction to the qualitative studies reported in the following two 
chapters. The results of the quantitative analysis results involving children aged 2.0-4.9 years 
have shown a significant increase in the prevalence of combined at risk of overweight, 
overweight and obesity: from 10.3% in 1993 to 16.5% in 2007 (see Chapter 4)1. The risk factors 
associated with overweight/obesity were being in the youngest age group (2.0-2.9 years), being 
male, having parents who were overweight/obese and having a father with university 
education1.  
 
These results raise the question of what are the most effective strategies to tackle the issue of 
childhood obesity. In order to address this question and to gain a better understanding of the 
role families, particularly the primary carers, play, I undertook a qualitative study in Bandung, 
Indonesia of mothers/grandmothers of preschool- and primary school-aged children. The 
qualitative study aimed to explore the perceptions of Indonesian mothers and grandmothers 
towards child obesity and related issues. Such information would provide valuable insights into 
how obesity is perceived by mothers/grandmothers of young children, and would also reveal 
potential strategies for tackling childhood obesity in Indonesia. The complete results of the 
qualitative studies are presented in Chapters 8 and 9 of this thesis. 
 
7.2 METHODS 
7.2.1 Location and number of focus group discussion  
We randomly selected 3 areas from the Greater Bandung Area (Bandung City, Bandung 
Regency, and Bandung Barat Regency) for this study. A number was assigned to each city/ 
regency and we chose the city according to the last digit in a table of random numbers. These 
three areas have different Human Development Index (HDI) scores of high, medium, and low2. 
The HDI scores acted as our compass towards different levels of socio-economic status (SES). 
Cisarua, Margahayu, and Sukasari districts represent the low, intermediate, and high SES areas, 
respectively. We conducted four focus group discussions (FGDs; two with mothers of pre-
school aged children and two with mothers of primary-school-aged children) in each area, 
resulting in a total of 12 FGDs.  
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7.2.2 Ethics approval 
Ethics approval was obtained from the Ethics Committee at Fakultas Kedokteran Universitas 
Padjadjaran, Bandung (Appendix 1). According to the new guidelines from the University of 
Sydney Human Research Ethics Committee (HREC), once the in-country ethics clearance was 
obtained we were only required to send a copy of the ethics clearance approval letter to the 
University of Sydney HREC without further application.  
 
7.2.3 Participants  
We conducted 12 FGDs with 6-10 participants in each group. There were 94  participants in 
total. The inclusion criteria for the participants were mothers/grandmothers of children under 
five (balita) or children aged 7-12 years old (primary school aged children) who hold or share 
the primary role in decision making for the care of the child or who are responsible, in part or 
in whole, for feeding the child, willing to spare 120 minutes of their time for the study (30 
minutes for introduction session and 90 minutes for discussion), and willing to give consent to 
the researcher for recording the discussion, with special attention given to anonymity in the 
transcript. The exclusion criteria were mothers/grandmothers who only able to attend one 
session, either introduction or discussion. Prior to the FGD, the researcher and research assistant 
had a 30-minute meeting with the participants, to build rapport and explain the general aim of 
the research and what we will do during the FGD. The complete process of recruitment of 
participants is available in each published or submitted paper (Chapters 8 and 9). 
 
7.2.4 Data analysis approaches 
The process of transcription started immediately after the first FGD to ensure that we could do 
corrections in the transcripts and explore more issues in subsequent FGDs in a timely manner. 
We anticipated conducting 6-9 FGDs. However, in reality data saturation was not reached by 
then. After discussion within the research team we continued to 12 groups. All data were 
analysed using NVIVO version 113.  
 
We used the grounded theory approach as the basis of our analyses4-7. This approach is 
characterised by a data-driven process. In summary, concepts that emerged from our data were 
combined to create theories. These data were obtained through our data collection processes, 
observations, and interactions between our participants4-7. 
 
A step by step approach to our data analysis is also available in each of the two chapters. 
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Abstract
Background: The prevalence of childhood overweight has increased in the past two decades in Indonesia. Even
though prevalence is escalating, there is a lack of qualitative evidence to assist in the design and implementation
of strategies to tackle this issue. This study aimed to explore the view of primary carers (mothers and grandmothers) from
different socio-economic-status groups, on childhood overweight in the Greater Bandung Area, Indonesia.
Methods: We conducted 12 focus groups discussions with a total of 94 carers of under-five and 7–12 years children,
from June to October 2016. We used the grounded theory approach in our analysis.
Results: Three main categories emerged: the concept of overweight, factors contributing to overweight, and awareness
and feelings towards overweight children. Most carers from all SES groups defined overweight subjectively, while a
few from the low SES group defined it objectively. Most carers from low and high SES groups agreed with the concept
“chubbier is healthier”. All carers had some knowledge of the main factors that contribute to childhood overweight:
dietary factors, activity levels and sedentary behavior, and hereditary factors. Carers from all SES groups described similar
characteristics of overweight; carers from low and intermediate SES groups had mixed feelings while all high SES carers
have negative feelings about overweight children, mostly related to stigma. However, carers who identified their own
children as being overweight expressed sensitivity about this weight status, especially their physical abilities. Almost all
carers knew their children’s current weight while less than two thirds knew their children’s height.
Conclusions: There are several policy implications. Firstly, health-related knowledge of the primary carers is of
great importance and needs augmenting. To increase that knowledge, there is a role for front-line health
practitioners (doctors/midwives/nurses) to be more active in educating the community. Secondly, simpler and
more effective ways to disseminate healthy lifestyle messages to carers is required. Thirdly, by placing more
emphasis on carers monitoring their children’s growth may encourage carers to take steps to keep their children in the
healthy weight and height ranges. Fourthly, the Department of Education may need to improve the quality and quantity
of physical activity in schools.
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Background
Overweight/ obesity in both children and adults, while
initially an issue mainly in western countries, is now a
major emerging health problem in countries undergoing
economic transition – including Indonesia [1, 2].
Indonesia, the world’s fourth most populous country,
has been dealing with the problem of children’s un-
dernutrition, including stunting and underweight for
decades, as a consequence of which many nutrition po-
licies and programs were focused on addressing these is-
sues [3]. Overweight, on the other hand, has only been
recognised as an Indonesian health problem for little
more than a decade [2, 3].
The prevalence of childhood overweight in Indonesia
has significantly increased in the last 20 years, with
higher prevalence rates found among boys in general
and boys and girls living in urban areas [2]. To our
knowledge, qualitative evidence about overweight in
Indonesia is scarce, with the available evidence mainly
focused on mothers with overweight children, [4] and
none considering the views of people from different
socio-economic groups.
Parents, particularly mothers, hold an important role
in child feeding, role modelling for healthy eating and
active living, and the prevention of overweight [5–11].
Many potential strategies in tackling overweight will in-
volve working with families, especially the primary carers
of young children. These strategies will benefit from an
understanding of the knowledge, attitudes, and beha-
viours of the primary carers. Thus, this study aimed to
explore the perceptions of Indonesian mothers and
grandmothers from different socio-economic groups to-
wards child overweight/ obesity and related issues. In
the Indonesian language, people refer to overweight/
obesity with the same word, kegemukan, except those in
the health sector/ academics. Hereafter, we will refer to
overweight/ obesity as overweight.
Methods
Study design and location
We undertook a qualitative study in Bandung, West Java,
Indonesia. West Java Province consists of 27 cities/regen-
cies and we selected three cities/regencies (Bandung City,
Bandung Regency, and Bandung Barat Regency) based on
high population numbers and mixed ethnic groups, to
explore the situation in Indonesia [12]. Every district in
each city/regency was numbered and we chose the se-
lected areas based on the last digit from a table of random
numbers. These three areas have different Human Devel-
opment Index scores (high, medium, and low); these were
used as a measure of different levels of socioeconomic
status [12]. The locations of the selected areas (Cisarua,
Margahayu, and Sukasari districts) represent the low,
intermediate, and high socio-economic status areas,
respectively.
The rationale for selecting areas of different SES was
to obtain a diversity of views of mothers/grandmothers
towards children’s growth, development and overweight
and to observe whether SES is a contributing factor to
overweight. Hereafter, we will refer to mothers/grand-
mothers as carers.
Participants and recruitment process
Twelve focus group discussions (FGDs) were conducted,
six with carers of under five children and six with carers
of elementary-school-aged children (7–12 years),1 from
June to October 2016 (Fig. 1). Inclusion criteria were
carers of children who hold or share the primary role in
decision-making for the care of the child or were re-
sponsible, in part or in whole, for child feeding and ea-
ting, including food shopping and budgeting.
To recruit participants from low and intermediate
SES areas, we contacted Community Health Centres
(Puskesmas) in the chosen areas to reach carers of
under five children. We collaborated with local mid-
wives and health kader (mothers who are trained and
work for the Puskesmas and Community Health Posts
[Posyandu] for a small incentive). These kader have
knowledge of the people living in the communities [13].
We provided a verbal explanation of the project, and
disseminated the participant information statement to
invite participation. To recruit carers of 7–12 years
children, we asked for assistance from class coordina-
tors in public elementary schools (a mother from each
grade in elementary school who acts as the information
source for fellow mothers). We also placed project infor-
mation including contact details in students’ communi-
cation books (book that teachers use to communicate
with mothers of individual children).
Recruitment of participants from high SES groups was
by invitation to local private schools and paediatricians’
offices. In Indonesia, children from socially advantaged
families do not go to Puskesmas, but to private medical
practices or specialists, and they attend private schools.
We used the same approach in each school (i.e. contac-
ting the class coordinator), and asked the nurse in the
paediatrician’s office to assist us in providing information
about and contact details for the study to the carers.
Interested carers then directly contacted the research
team who gave further explanation about the discussion
process and took details. Carers who gave verbal consent
to participate were later approached to set the date and
time for the FGD.
Research team, data collection and approach to analysis
The field research team consisted of the first author
(CNR) and two research assistants (DMP and TMF). They
Rachmi et al. International Journal of Behavioral Nutrition and Physical Activity  (2017) 14:101 Page 2 of 13
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underwent a three-day training program in qualitative re-
search, concentrating on FGDs, with CLH in Bandung.
Question guidelines were developed in English and fina-
lised during the training. Afterwards, the guidelines were
translated into the Indonesian and Sundanese languages
and a pilot FGD was conducted to test the questions
guidelines (Table 1). This process included a discussion of
potential issues and possible resolutions that might be
encountered during the FGDs.
CNR acted as a moderator in all of the FGDs, with two
research assistants (DMP and TMF) observing and ma-
naging the recordings and time keeping. Prior to each
FGD, the study team explained the FGD process to the
participants and asked them to fill in the basic demo-
graphic information form and provide written informed
consent. Participants were offered the language of their
choice to be used during the FGDs, either Indonesian or
Sundanese (the language of West Java), in which all three
moderators were fluent. Each FGD began with a 30-min
ice-breaker, to build rapport between participants and re-
searchers. We highlighted how much everyone’s opinion
was valued and encouraged the participants to speak
freely. Similarly, and to ensure confidentiality, we did not
videotape the discussion. To ensure consistency of the dis-
cussion the moderator used the same guideline, including
a set of prompt questions. All discussions were digitally
recorded, and lasted 50–90 min. Group size ranged from
6 to 9 people. Participants each received 11 USD for
participation.
Transcription and translation started immediately after
the first FGD, giving the team some time to reflect on
the discussion results. Transcription was done only in
Indonesian by DMP and TMF and checked by CNR to
confirm that the transcripts were verbatim to the re-
cordings. The research assistants then translated the
transcripts into English; both Indonesian and English
transcripts were checked by CLH and CNR to ensure
the quality of the translation. Sundanese or Indonesian
terms that have no exact English translation were kept
and explained in English inside parentheses next to
those terms.
We used the grounded theory approach in our analysis
[14–16]. All transcripts were analysed using NVivo for
Mac version 11.0.0 [17]. The research assistants were
not involved in the analysis phase. The analysis was con-
ducted following the steps: 1) CNR and CLH read all
transcripts several times to familiarise themselves with
the data. 2) CNR undertook the open coding and com-
pared the coding within and between transcripts. 3)
CNR and CLH identified categories and sub-categories
of ideas/concepts. 4) Once the final version of categories
and subcategories was agreed upon, a final combination
of subcategories took place. 5) CNR and CLH identified
similarities and differences between and within the dif-
ferent SES groups. 6) The quotations that best repre-
sented each category and subcategory were identified.
As part of the analysis, CNR quantified comments
throughout the transcripts looking at responses from
individual carers. Quotations representing each SES
grouping were selected from multiple FGD groups. 7)
All authors (CNR, CLH, ML, and LAB) agreed upon the
final version of the categories and subcategories. LAB
and ML, experts in childhood obesity and childhood nu-
trition, were significantly involved in the design phase of
the research and writing up of the manuscript.
Credibility and trustworthiness
Credibility and trustworthiness were addressed in several
ways. One researcher (CNR) was the moderator of all 12
FGDs and could, therefore, describe the situation and
convey the opinions stated directly (words) or indirectly
(intonation of voice or facial expressions) consistently.
We reduced interpretive bias by involving another ana-
lyst (CLH) who was not present during the data col-
lection. CNR also conducted triangulation with the two
research assistants and used the notes made during the
Fig. 1 Numbers and participants of focus group discussions in Bandung, Indonesia. SES: socio economic status; Low SES: FGDs 5, 6, 7, and 8;
Intermediate SES: FGDs 3, 4, 7, and 8; High SES: FGDs 1, 2, 11, and 12
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Table 1 Questions used in focus group discussions in Greater Bandung Area, Indonesia
No Questions (English) Indonesian Sundanese
1 There is quite a lot of talk around these days
about being obese or being overweight in
both adults and in children and babies - can
you tell me what you think this means? When I
say overweight/obesity, what is the first thing
that comes in your mind? In your opinion,
which celebrities have the ideal body?
Akhir-akhir ini banyak pembicaraan tentang
terlalu gemuk pada anak dan dewasa,
termasuk bayi, menurut ibu, apa arti terlalu
gemuk? Ketika saya mengatakan terlalu gemuk,
apa hal pertama yang ibu pikirkan? Menurut
ibu, artis yang berat badannnya ideal siapa?
Jaman ayeuna seuer pisan pacariosan tentang
bayi, barudak sareng dewasa anu parawakanna
ageung teuing, menurut ibu, kumaha artina ari
parawakanna ageung teuing teh? Upami abdi
nyarios parawakan anu ageung teuing, naon
hal pertama anu ibu pikirkeun? Menurut ibu,
saha artis anu parawakanna ideal?
2 In your opinion, when can you say a baby/
child is overweight/obese?
Prompts: e.g. they have multiple chins, they
wear clothes several sizes bigger than their
age, they have trouble learning how to walk/
run, they eat adult size portion of food
Menurut ibu, kapan seorang bayi/anak bisa
dibilang terlalu gemuk?
Bantuan:
• Mukanya (dagu berlipat)
• Ukuran baju
• Terlambat belajar berjalan/lari (bayi)
• Makan banyak seperti orang dewasa
Menurut ibu, iraha bayi/barudak teh disebat
parawakanna ageung teuing?
Bantuan:
• Rarayna (dagu berlipat)
• Ukuran bajuna
• Telat diajar jalan/lumpat(bayi)
• Tuangna siga jalmi dewasa
3 What do you think of the saying ‘chubbier is
healthier’? What do you think about the
relationship between body weight and health?
Apa pendapat ibu tentang ungkapan “lebih
gemuk lebih sehat”? Bagaimana pendapat ibu
tentang hubungan berat badan dengan
kesehatan?
Kumaha pendapat ibu tentang paribasa
“langkung ageung langkung sehat”? Kumaha
pendapat ibu tentang hubungan abot badan
sareng kasihatan?
4 What factors do you think contribute/
influence to a baby/ child’s weight?
Prompts: Is it dietary?
Mention the following only if they are not
mentioned: genetic, family eating patterns,
physical activity, screen time (length of time
spends in front of a screen – TV, computers,
iPad, video games, reading, phone/games,
playing cards, board games, etc), sleep, other
activities (soccer, kite flying, hide and seek, hop
scotch, jump rope, other outside activities:
buying something at store)?
In your knowledge, what do your children
usually have as snacks?
Prompts:
• Soda
• Instant noodles
How do you feel about your children’s snacks
choices?
Menurut ibu, hal apa saja yang mempengaruhi
berat badan bayi/anak?
Bantuan: Apakah makanan?
Sebut hal berikut hanya bila hal-hal ini tidak
disinggung: turunan/ bawaan (genetik), pola
makan keluarga, kegiatan fisik, waktu layar
(waktu yang dihabiskan di depan layar - TV,
komputer, iPad, permainan video, membaca,
telefon/ permainan, bermain kartu, permainan
lainnya), tidur, kegiatan lainnya (main bola,
layangan, petak umpet, engkle, lompat tali,
kegiatan lain di luar rumah: belanja ke
warung)?
Sepengetahuan ibu, apa yang dimakan anak
ibu sebagai cemilan?
Bantuan:
• Soda
• Mie instan
Bagaimana perasaan ibu tentang pilihan
cemilan anak ibu?
Menurut ibu, naon wae anu ngaruh kana berat
badan bayi/anak?
Bantuan: Apakah makanan?
Sebut hal berikut hanya bila hal-hal ini tidak
disinggung: turunan/ bawaan (genetik), pola
makan keluarga, kegiatan fisik, waktu layar
(waktu yang dihabiskan di depan layar - TV,
komputer, iPad, permainan video, membaca,
telefon/ permainan, bermain kartu, permainan
lainnya), tidur, kegiatan lainnya (main bola,
layangan, petak umpet, engkle, lompat tali,
kegiatan lain di luar rumah: belanja ke
warung)?
Sapengetahuan ibu, naon wae cemilan anu
dituang ku anak ibu?
Bantuan:
• Soda
• Mie instan
Kumaha perasaan ibu tentang pilihan cemilan
anak ibu?
5 How much do you expect your baby to weigh
at birth? About how much do you think a
healthy baby should weigh by 6 months and
by age 12 months?
Menurut ibu berapa berat badan bayi yang
diharapkan saat lahir? Menurut ibu berapa
seharusnya berat badan bayi saat usia 6 bulan
dan 1 tahun?
Menurut ibu, sabaraha abot bayi anu
diharapkeun pas lahir? Menurut ibu, sabaraha
kedahna abot bayi pas usia 6 sasih sareng
sataun?
6 Can you tell me how much your child weighs
and his/her height now?
Apakah ibu tahu berapa berat badan dan
tinggi badan anak ibu sekarang?
Kinten-kintena ibu terang teu sabaraha abot
sareng tinggi anak ibu ayeuna?
7 Are you satisfied with your child’s growth up
to this point? If there is anything you would
like to change about your child’s weight, what
would it be?
Apakah ibu puas dengan pertumbuhan anak
ibu sampai saat ini? Kalau ada hal yang ingin
diubah mengenai berat badan anak ibu,
kira-kira hal apa?
Apa ibu puas sareng pertumbuhan anak ibu
dugika ayeuna? Upaya aya hal anu bade
diubah soal berat badan anak ibu, naon anu
bade diubah?
8 Who do you think plays an important role in
influencing your child’s weight in the house?
Prompts:
• Who is responsible in determining the kind of
food the child consume?
• Who feed the child?
Ibu, kalau di rumah siapa yang berperan dalam
pertumbuhan anak ibu?
Bantuan:
• Siapa yang menentukan jenis makanan anak?
• Siapa yang memberikan makanan anak?
Ibu, upami di bumi saha anu berperan dina
pertumbuhan anak ibu?
Bantuan:
• Saha anu nangtoskeun jenis makanan anak?
• Saha anu masihan makanan anak?
9 Have you ever had any discussions regarding
your baby/ child’s growth?
If yes, what is the discussion about?
Prompts: For example if you think he/ she is
the tallest/ biggest one in the class/
neighbourhood?
With who do you usually have the discussion
with?
Prompts:
• Husband
Apakah ibu pernah berdiskusi tentang
pertumbuhan anak ibu?
Mengenai apa?
Bantuan: Misalnya apakah menurut ibu anak
ibu yang paling tinggi/ besar di kelas/
lingkungan.
Dengan siapa?
Bantuan:
• Suami
• Mertua
Apa ibu pernah diskusi tentang pertumbuhan
anak ibu?
Diskusina tentang apa?
Bantuan: Misalnya apa menurut ibu anak ibu
nu pang tinggi/ besarna di kelas/ lingkunganna.
Sareng saha?
Bantuan:
• Suami
• Mertua
• Kader
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FGDs to ensure the nuances captured during the discus-
sions were agreed upon by three facilitators.
Results
Characteristics of participants
A total of 94 carers gave their consent and participated
in the FGDs. We had similar numbers of carers in the
under 5 years and elementary groups. Most carers from
the low and intermediate SES groups had graduated ei-
ther from elementary or middle and high school, but
none from university. In contrast, most carers from the
high SES groups were university graduates with only a
few having middle and high school qualifications alone.
We had more mothers compared to grandmothers in all
three SES groups (Table 2). We had carers from 11 dif-
ferent ethnicities; however, we did not find that ethnicity
played a part in the differences in the discussions.
Emerging categories
Emerging categories are shown in Table 3. There were
several marked differences between the three SES groups
involved. Although we expected differences would arise
from carers of children under 5 years old and carers of
elementary school children within the same SES group,
such differences were not found.
Concepts of overweight
This broad category portrays carers’ opinions around the
concepts of overweight in children, “chubbier is health-
ier” and the ideal adult body, including their expecta-
tions of normal weight ranges at certain ages. Relevant
excerpts from the transcripts are presented in Table 4.
How carers define overweight
Most (23 out of 27) carers in the high SES category de-
fined overweight subjectively, for example through visual
interpretation of body size. The researchers did not pro-
vide any particular definition of overweight nor differen-
tiate between overweight and obesity at the beginning of
our discussions, since most Indonesians use the same
word, kegemukan. One carer stated that in her opinion
the two terms are the same. Few (4/27) high SES carers
defined it in a more objective way (i.e. based on specific
measurements).
In contrast, although the same subjective pattern was
seen in the low SES groups (32/35), three carers defined
overweight objectively, based on Kartu Menuju Sehat
(KMS – Health Card). KMS is a card used since the
1970s in Indonesia (Additional file 1). In 2010, the Indo-
nesian Ministry of Health released a regulation to use
this card for children aged under 5. The purpose of the
KMS is to monitor children’s growth, to record chil-
dren’s immunisation history, health services usage, and a
tool to educate the community [18].
All carers (32/32) from the intermediate SES groups
defined overweight in a subjective way. A few (3/32) de-
scribed overweight differently.
Normal birthweight range
Carers from different SES groups had similar expecta-
tions for a baby’s birthweight. Carers from high SES
groups expected their children to be heavier at age
6 months and 1 year, compared to the other two groups.
“chubbier is healthier”
One third (12/35) of carers from the low SES groups
agreed and two thirds (23/35) disagreed with the term
“chubbier is healthier”. They mentioned the concept of
healthy overweight as an overweight baby/child who is
still very active and is developmentally normal.
All carers (32/32) from the intermediate SES groups
were against the concept of “chubbier is healthier”. They
specifically differentiated between cuteness and health
status in overweight children. However, they also in-
cluded the concept of healthy overweight.
One fourth (7/27) of the high SES carers agreed with
“chubbier is healthier”, while the rest (20/27) disagreed,
highlighting past experiences of dealing with the over-
weight status of their children.
Ideal body
Carers from all three SES groups referred to Indonesian
media celebrities they considered had ideal bodies.
The ideal body was described as tall, slim, skinny, or
model-like in women and a well-muscled body in
men. However, it was difficult to name child celebri-
ties they felt had an ideal body.
Table 1 Questions used in focus group discussions in Greater Bandung Area, Indonesia (Continued)
• In laws
• Posyandu (health post) kader
• Doctor
• Neighbours
• Kader posyandu
• Dokter
• Tetangga
• Dokter
• Tatanggi
10 What do you think when you see children who
appear overweight/obese? Can you elaborate
more on that?
Apa yang ibu pikirkan ketika melihat anak yang
menurut ibu terlalu gemuk? Tolong jelaskan!
Naon anu ibu pikirkeun upami ningali anak anu
menurut ibu parawakanna ageung teuing? Tiasa
dijelaskeun bu.!
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Factors contributing to overweight
This category represents carers’ views on what they con-
sidered were the three main factors contributing to over-
weight: dietary factors, physical activity and sedentary
behaviours, and heredity (Table 5).
Dietary factors
Carers from all SES groups stated that there was a range
of dietary factors contributing to overweight such as ex-
cessive sugar consumption, unhealthy snacks, certain
types of food, big portions, frequent eating, and parental
eating/snacking habits.
Intermediate and high SES groups commented upon
vitamin supplements, milk, cooking oil, and mealtimes
(especially dinner). Diets high in carbohydrate (rice or
noodles) were also a factor.
Rice is Indonesia’s staple food. All SES groups consi-
dered rice as a “must have”, everyday food. One mother
(high SES group) admitted that it is part of their identity
as an Indonesian.
It seems that what the family will cook/eat depended
heavily on what the children requested, because if the
carers did not fulfill the children’s wishes the children’s
behaviour may become difficult, for example by being
cranky or do not want to eat anything through out the
day. Most carers (25/32) from intermediate SES groups
admitted that their children were heavily influenced by
TV food commercials.
Low and intermediate SES carers in particular mentioned
that the ideal menu should consist of empat sehat lima
sempurna (Four Healthy, Five Perfect – an Indonesian
ideal meal incorporating carbohydrates, proteins, vegeta-
bles, fruits, and milk). This concept, introduced by the
Indonesian government in 1952, is now considered dated
because it only gives information about variety of food
without considering quantity [19]. In 1995 the government
Table 3 Category and subcategories on the perception of
overweight in carers in Greater Bandung Area, Indonesia
Category Subcategory
1. Concept of overweight 1.1 How carers define overweight
1.2 Normal weight range
1.3 Chubbier is healthier
1.4 Ideal body shape
2. Factors contributing to
overweight
2.1 Dietary factors
2.2 Activity levels and sedentary
behaviour in children
2.3 Heredity
3. Awareness and feelings towards
overweight in children
3.1 Characteristics of overweight
3.2 Food portion size in
overweight children
3.3 Eating frequency in
overweight children
3.4 Feelings about overweight
children
3.5 Sensitivity in carers of own
overweight children
3.6 Children’s current weight and
height
Table 2 Characteristics of participants from 12 focus group discussions in Greater Bandung Area, Indonesia
Low SES (groups 5, 6, 7, 8) Intermediate SES (groups 3, 4, 9, 10) High SES (groups 1, 2, 11, 12)
Number of participants
Total 35 32 27
Under five 17 (48.6%) 16 (50.0%) 13 (48.1%)
Elementary 18 (51.4%) 16 (50.0%) 14 (51.9%)
Education
Elementary or less 16 (45.7%) 11 (34.4%) 0
Middle & High School 16 (45.7%) 19 (59.4%) 3 (11.1%)
Diploma 3 (8.6%) 2 (6.2%) 6 (22.2%)
University or higher 0 0 18 (66.7%)
Distribution of participants
Mothers 31 23 (71.9%) 25 (92.6%)
Grandmothers 4 9 (28.1%) 2 (7.4%)
Number of children at home
Two or less 24 (68.6%) 16 (50.0%) 17 (63.0%)
More than two 11 (31.4%) 16 (50.0%) 10 (37.0%)
Ethnicities 5 (Sunda, Jawa, Padang,
Batak, Bali)
5 (Sunda, Jawa, Betawi,
Minahasa, Aceh)
7 (Sunda, Jawa, Riau, Dayak,
Batak, Betawi, Bugis)
SES socio economic status
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introduced new guidelines Pedoman Umum Gizi Seimbang
(PUGS - Balanced Nutrition Guidelines) that contain
information on both food variety and portion size along
with the importance of exercise and water consumption
[19, 20]. None of the carers mentioned PUGS.
Activity levels and sedentary behaviours in children
All elementary schools in Indonesia have a mandatory
2 h physical education class per week. This was consi-
dered not enough by all low and intermediate SES
carers, who said children should engage in more physical
activity. Carers stated that boys spent their time in PE
class by playing soccer and girls by having aerobic acti-
vities. They also mentioned the 2 h includes time to
change clothes and sometimes time to walk to the
nearby sports field (low and intermediate SES), leaving
only 45–60 min for playing sports. All children in the
low SES groups went to public schools (free of any
charge), while children in intermediate SES groups went
to public schools or Islamic schools (madrasah; some fee
payment required but not as expensive as private
schools). Public kindergartens start at 7.30 am and end
at 9.30 am, 1st-3rd grades of elementary schools start at
7.00 am and end at 10.00 am, while 4th–6th grades start
at 7.00 am and end at 12.00 pm. Children from low and
intermediate SES groups spent their time after school
playing outside although they also had screen time
(watching TV at night). These families usually had
“physical activity time” once a week such as hiking the
mountains, running, and family sports time. In many
low and intermediate SES areas in Indonesia children
must spend time (from 5 pm–6.30 pm) in Quran recita-
tion class every day at the mosque.
In contrast, children from high SES groups spent most
of their after school time indoors at home. In addition to
the school physical education class, there were extracur-
ricular activities such as dancing, martial arts, and soc-
cer. Eight (8/27) carers thought that, ideally, children
should have more (maybe around 3 h) physical activities
outside school every day because the activities at school
are not enough. Half (13/27) of the carers stated chil-
dren do not need extra activity outside school because
they are moving around the house anyway - they have
bigger houses. All children in these groups went to pri-
vate schools. Classes in private schools start at 7 am and
finish at 11.30 am for kindergarten, 1.30 pm for 1st and
2nd grade of elementary school, and 3.30 pm for 3rd-6th
graders. Most children had other extracurricular activ-
ities e.g. piano class, math class, swimming class. These
arrangements resulted in children arriving home at 6 pm
or even 6.30 pm, when they usually had dinner, watched
TV or played with their tablets and then went to sleep.
Table 4 Quotes on concept of overweight according to carers from Bandung, Indonesia
Low SES (FGD 5, 6, 7, 8) Intermediate SES (FGD 3, 4, 7, 8) High SES (FGD 1, 2, 11, 12)
How carers
define
overweight
• P1: Too much fat.
• P3: Big body.
• P4: Posture not appropriate with height and
age range.
• P8: Weight exceeds normal range based on
age, based on the chart in KMS-Kartu Menuju
Sehat (Health Card)
• P2: Excessive fat.
• P5: Body weighs more than it
should be.
• P7: Around here it means you
are healthy.
• P6: In here it means you are happy.
• P1: Weight and height not balanced/
proportional.
• P4: (Someone who has a) big body.
• P8: Excessive weight.
• P7: Obesity is the same with overweight.
• P8: Weight is more than standard; I
know there’s a way to measure it.
Normal
weight
range
• Birth: 2.5–3.5 kg
• 6 months: 5–9 kg
• 1 year: 9–12 kg
• Birth: 2.8–3.5 kg
• 6 months: 6–8 kg
• 1 year: 7–11 kg
• Birth: 2.5–3.5 kg
• 6 months: 8–10 kg
• 1 year: 8–13 kg
Chubbier
is healthier
• P5: I personally don’t know what measurements
would count as obese, what obesity is. But
according to my knowledge... I agree with “the
chubbier, the healthier”. Being chubby is healthy.
That’s what I think.
• P4: But, if it’s me, Doc, I want to have a fat child.
Who doesn’t want a fat child, right? Fat and
healthy, they’re so nice to look at.
• 1P2: If you mean a healthy fat, well... then that
is okay, maybe. But... if it’s unhealthy fat, it means
they have too much.
• P5: Cholesterols.
• P7: I want a child who is fat and healthy..
it would be better.. uh, I want it to be that way.
• P4: I think it’s cute, but definitely
not healthier.
• P8: (They have) lots of diseases.
• P3: If they’re too fat, they are often
sick and that’s not good.
• P1: Well, there are fat people who
are healthy and unhealthy.
• P7: I think I agree with chubbier is
healthier, if it’s in toddlers. And also
in babies, I think
• P3: Umm… When she was 6 months old,
the doctor said she was obese. So yeah,
she was fat, chubby. At the beginning I
thought she was cute. But when the doctor
said she was obese, it frightened me.
• P2: My child often got an asthma attack
when she was fat.
• P6: It’s (chubbier is healthier) not true.
• P7: The child can be big, but actually, the
child is not healthy.
Ideal body
shape
• P6: Luna Maya (famous model and movie star in Indonesia).
• P7: Krisdayanti (famous singer in Indonesia), she still has a nice body even though she has children.
• P8: Ideally, approximately 40 kg.
• P3: Being ideal is about having nice height, too.
P2:Steven William (half Indonesian, half English movie star).
• P6: Like a model, hahaha.
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Heredity
Carers from low and intermediate SES groups had a similar
understanding of heredity i.e. overweight is simply what has
been going on in their family for several generations. Carers
from high SES groups elaborated further on the concept of
heredity based on their personal observation of their chil-
dren/nephews. A few (5/27) from high SES groups thought
that heredity is not a factor that contributes to overweight.
Table 5 Quotes on factors contributing to weight according to carers from Bandung, Indonesia
Low SES Intermediate SES High SES
Dietary factors • P1: It’s mainly caused by one’s dietary
habit that is too... where one does not
have appropriate portions. Also, frequent
eating can cause obesity.
• P4: It could be that, Ma’am, aa, obesity
comes from eating too many sugary
foods, excessive sugar consumption. Or it
could be from the snacks, Ma’am; they’re
not very healthy.
• P7: Even if he has eaten two packs of
noodles, if he has not eaten rice, he’ll
consider it as if he hasn’t eaten yet.
• P2: They eat too much
P5: It has to be empat sehat lima
sempurna (Four Healthy, Five Perfect –
an Indonesian ideal meal incorporating
carbohydrates, proteins, vegetables,
fruits, and milk).
• P2: Like when you sleep right after you
eat, lack of exercise, eating snacks…
these things make you bigger.
• P9: Aa, they eat a bowl of noodle and a
plateful of rice.
M: So, noodles and rice. How often do
they eat that, Ma’am?
P9: Aa, sometimes they eat those twice
a day.
P5: Noodle can also cause obesity.
• P7: Initially, A (name) drank too many
sugary drinks like... something like Teh
Gelas (sugary drinks brand). So he
became obese.
• P1: We are Indonesians, we have to
eat rice.
• P7: She has a big appetite, drinks a lot of
milk, and her father is also fat. Could that
be a factor?
• P2: I rarely consume noodles now, when
I do, I only put half of the MSG. Hahaha.
• P6: So you add salt to it?
• P2: Aa, nope, I add eggs and mix them
with butter, so it has the right amount of
saltiness from the butter.
• P6: But that’s where the fat come from
(the butter).
• P4: It can be the quantity of the milk.P5:
It can be how much the children drink
the milk.
• P3: Maybe it’s because they drink a lot
of milk.
• P4: For example, he drinks brand A,
although he only drinks a little, but the
composition is different. Maybe one of
the compositions stimulates the appetite.
Activity levels
and sedentary
behaviours in
children
• P1: After they eat, they’re just sitting
down, watching TV. So that, aa, there is
no chance for them to burn the calories.
That might have caused (the person
to be).
• P7: Fat.
• P2: He is out somewhere to play (right
after he came home from school).
Changes his uniform, then goes straight
outside to play.
• P3: After school my daughter usually
have her lunch, then….. Then after lunch,
that’s in... in the afternoon, aa, she is
joining Qur’an (Moslem’s holy book)
recitation.
• P7: Maybe, being fat is caused by lack
of...maybe lack of activities?
• P8: They fly kites.
• P5: They just run around.
• P8: They ride bicycles, Doc.
• P7: Right, bicycles.
• P6: Lifestyle.
M: What kind of lifestyle?
P6: One that lacks exercise.
• P8: My child can’t stand staying at home,
so he plays outside.
• M: What do you think about the physical
education class at school?
• P6: It’s not long enough.
• P4: Right, it’s not enough.
• P3: They mostly play outside, of
course.P5: Yeah, outdoors.
• P8: He reads Qur’an in the evening.
• P5: He reads the Qur’an, ma’am.
• P3: My child reads the Qur’an in the
evening and afterwards he plays for a
while M: Outside or inside the house?
• P3: He plays outside.
• P4: Video games.
• P5: This (imitates someone playing video
games) isn’t being active.
• All: Hahaha
• P4: Because, the children can, umm, even
if they don’t go outside, they can do the
activities at home.P3: They can play
around the house, moving here and
there, right?
P4: Yes. They can go up and down.
P5: On the stairs, right?
• P2: For my son of course it’s inside.
• P3: Heeh, he arrived in the afternoon,
and then go straight to his math course.
And then it’s Maghrib (praying times-
6 pm) when he came home; he only
spends some time outside the house on
Saturdays and Sundays, and that doesn’t
happen a lot either.
• P2: Yeah, same here. Even on Saturdays
and Sundays he doesn’t spend much
time outside.
Heredity • P1: Those who have inherited it from....
• P6: From the parents.
• P3: Being large is in my family’s blood
• P8: But he inherits it from his father. His
father is also fat.
• P2: That’s when an excessive diet is
not balanced by exercise, which was
mentioned earlier. Heredity is a factor
that can play into this, too, right? Like
genes? Right?
• P9: People in the village always think
like this, it’s normal if the children are
fat because the father is also fat, just
like that.
• P8: There’s the heredity factor.
• P3: Yes, it’s inherited.
• P5: That’s why the children become fat.
• P7: If the parents were fat, the children
would also be fat.
• P1: Heredity.
• P2: It can be inherited.
• P4: Fatness can be inherited.
• P2: It’s inherited. I am one of the big
families. Yeah, my husband and I, we’re
big and tall people.
• P7: Several diseases are heredity like
cancer, asthma, but not overweight.
• P8: The shape and size of the body is
probably not affected by heredity.
• P6: It might be both. Maybe, the fat
people already has a heredity factor and
then…
• P5: It’s worsened by wrong dietary habit.
• P6: The heredity, maybe, heredity factor?
• P4: Do you mean genetic factor?
• P6: So, their bones are naturally big.
• P5: Yes, since they were little, it’s
already big.
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Awareness and feelings towards overweight in children
Relevant excerpts for this category are available in
Table 6.
Characteristics of overweight
All SES groups mentioned similar characteristics: phy-
sical appearance (“bulging belly”, head circumference,
“stomach folds”, plump cheeks, “hulk like”, “big butt”, no
neck), size of their clothes, difficulty in movements, ti-
ring easily, panting breath, and having a lower IQ level.
Intermediate and high SES carers added that overweight
children get sick more often compared to their healthy
weight counterparts.
Food portions in overweight children
All carers stated that overweight children eat bigger por-
tions compared to healthy weight children, admitting
that sometimes their children eat the same portion of
food as their parents. One mother (low SES group)
stated that as one of her efforts to reduce her child’s
weight, she gave her smaller portions, different from the
recommended serving size on the box of instant food.
Eating frequency in overweight children
Carers from the low SES groups were aware that their
overweight children eat more than three times a day.
One carer stated that her obese child eats regularly three
times a day at home, but every time he visits a relative
or a neighbour, he accepts their invitation to eat. It is
customary in Indonesia to offer people (children or
adults) food whenever they visit. It is considered polite
and respectful for the host to do so, and the guest
should accept, in order to show respect.
Carers in the intermediate and high SES groups also
raised the issue of snacks, as their children would eat
three or four times a day and snack in between.
Feelings about overweight children
Carers from low SES groups had mixed feelings about
overweight babies/children, one fourth (9/35) having
positive feelings such as happiness and an eagerness to
pinch the child to express their feelings. Pinching chil-
dren on their cheeks to express their feelings is common
in Indonesia, for example when people think the child is
cute. However, more carers (26/35) had negative feelings
such as fear that their children will become overweight,
feeling sorry for the overweight child because they might
be bullied at school or because of their inability to par-
ticipate in some of the schools’ physical activities, or
feeling that overweight children are “just lazy”.
Similar to carers from the low SES groups, carers from
the intermediate SES groups also had mixed feelings about
overweight babies/children. Several (6/32) expressed posi-
tive feelings but most (26/32) portrayed negative feelings.
All carers from the high SES groups shared the
same negative feelings towards overweight children.
Carers from all SES groups shared their concern
about overweight-related health problems such as
heart disease, diabetes, difficulty in breathing, choles-
terol problems, or high blood pressure.
Sensitivity in carers of overweight children
All carers who mentioned that their children were
overweight expressed similar sensitive attitudes when
it came to their own children, irrespective of SES. For
example, they placed more attention on their chil-
dren’s capabilities in physical activities rather than
their weight status.
Children’s current weight and height
Most carers of the low and intermediate SES groups
knew their children’s current weight (29/35 and 25/
32, respectively), but only some (21/35 and 15/32,
respectively) knew their children’s height. These fam-
ilies had their children’s height and weight measured
regularly at the Posyandu until they were 5 years old.
From the carers’ facial expressions and the way they
stated their experience of going to Posyandu to have the
child measured, it is indicative that carers from low and
intermediate SES groups may consider this as just an
obligation to tick the checklist instead of an opportun-
ity to monitor their children’s development. In public
elementary schools, weight and height are measured
once a year.
All high SES group carers agreed that their indicator
of health is their children’s weight, with 22/27 knowing
their children’s current weight, while only a little more
than half (15/27) knew their height. Five carers (5/13)
admitted they were only concerned about the children’s
weight and not height; one even stated she never paid
attention to her children’s heights. One mother stated
that the only opinion that matters for her was her
trusted doctor’s. Under 5 children are weighed during
visits to the paediatrician whereas 7–12 year old children
are weighed every 2 months at (private) school. Even
with this scheme, many carers did not pay much atten-
tion to their children’s current weight or height.
One third (35/94) of all carers from all SES groups
were satisfied with their children’s growth; (including all
carers who stated that their children were healthy
weight/overweight), while 59/94 carers were not satis-
fied. Carers admitted that they compared their children’s
weight or height to that of their peers at school, in the
playground or other public places. One mother from the
intermediate SES groups stated that she compared her
son’s height with his friends because she thinks that he
is short and felt relieved when she saw that his peers
were mostly ‘as short as he is’.
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Table 6 Quotes on awareness and feelings towards overweight in children according to carers from Bandung, Indonesia
Low SES Intermediate SES High SES
Characteristics
of overweight
• P5: If it’s in babies, Ma’am, from here
(pointing at her arms), we can see it from
their arms. So, in Sundanese, gegeretan
(Sundanese term- babies with fat folds; it
looks as if their flesh have been sliced).
• P7: The size should be the plus one;
otherwise it must be sewn. Hahaha
• P3: ... for example after they walk for a
little while, they go hah hah hah
(laboured breathing noises).
• P5: Sundanese people said that the way
they walk is ngajegag (walking with the
leg open, like frog legs), right?
• P8: Uh... the belly is bloated and it looks
like the person is pregnant.
• P2: When you bring them out to walk,
they get tired easily.
• P6: They run for a little bit and they are
like (makes panting noises).
• P7: They are slow; they walk slowly.
• P5: So, for example, when the baby is 4
months old, the other child can lie flat on
the stomach, but the fat baby can’t do it.
• P4: For example, babies his age are
supposed to be in the standing and
started to walking stage (but the fat
baby cannot do that just yet).
P6: Yeah, it’s like, the children seem to
experience difficulties to move. It looks
difficult for them to walk. I see that a lot,
and I use to think, “That is overweight”.
• P5: It’s probably because she has tough
bones, bigger bones and however much
weight she loses she will never be as
thin as other kids. The problem is,
currently she moves slower than her
younger sibling and she has breathing
problems, too
• P7: If the person is overweight, he’s
prone to diseases and becomes sick
easily.
Food portion
size in
overweight
children
• P9: So when I gave her the food, I gave
her less, I don’t follow the serving size
guidelines from the box.
• P1: For normal children, it’s just the
standard serving...for the overweight
children, they will have as much as
adults.
• P3: My son (elementary school) eats the
same portion as mine.
• P7: Like earlier this morning, before I
came here, we have breakfast with fried
rice. Well, after fried rice, he asked more,
he asked for noodles. I gave him one
pack of noodle, and he ate it until there’s
nothing left.
• P4: In a day? Well, actually, he eats three
times a day, but the portion is more than
me. For me, for example, I eat one full
plate. My child can eat up to three full
portion.
• P6: She only eats zuppa soup as main
meal.P2: How many bowls?P6: Only
three bowls.
• P5: Because we think the children are still
on the growth period (so we let the
children eat a lot).
• P7: Parents are also afraid if the children
get sick, because there are so many
diseases right now.
• P6: So sometimes they make their
children eat a lot to prevent them
from getting sick.
Eating
frequency in
overweight
children
• P4: My niece, 5th grade, 58 kg, she eats
at 6 pm, then she eats again at 8 pm.
Mostly, she eats meatballs, she rarely eats
any vegetables.
• P2: A child should eat three meals a day
right? This one eats more than three
times and she eats noodles, sometimes
two packages aren’t enough for her, only
four is.
• P9: My (obese) child eats regularly, three
times at home, but even when he has
eaten and our neighbour offers him
something to eat, he will eat it. When he
comes to his aunt’s house and she offers
him food, he will eat it.
• P7: He’s always eating. He never stops
eating.
• P5: He eats four times a day, and he also
eats snacks like bread, cakes, sweets.
• P2: He eats…he eats at noon. The others
only eat in the morning and after Isya
(the last Moslem’s prayer time in a day, in
Indonesia, it’s at about seven o’clock
p.m). When the others eat after Isya, my
son also joins them. After that, he
watches TV until 11 o’clock. Sometimes,
at ten o’clock, he eats again. That means
he doesn’t make a move (after his last
meal), then he directly goes to sleep.
• P5: Yeah, people do that you know. My
son, my eldest one weighs almost 70 k.
He eats one meal at 10 am, and then
another one at 12. In the afternoon,
when he finally gets home, he eats
another meal. He just wanders around
the kitchen looking for food, and
suddenly he has a plate full of rice.
• P4: For my child, if he eats regularly like
three times a day, his weight is stable.
Three meals: morning, noon, and
afternoon around six pm. Stable, but
once there are snacks. Oh, his weight
goes skyrocketing.
Feelings about
overweight
children
• P5: Who doesn’t want a fat child?
• P7: They are cute. I want to pinch them.
• P2: I feel gereget (kind of loving
something cute mixed with desire to
pinch, in Sundanese), Ma’am.
• P8: Happy to see a fat child, but pity him
as well
• P6: Because it’s a pity. It’s difficult. Yes,
the fat children have difficulties to
move. They become uh, they’re lazy,
they sleep a lot.
• P7: Out of fear of becoming like A
(name), so we limit our child’s diet...
• P9: Horrified.
• P7: When they’re little, it’s kind of cute
(to be fat).
• P3: Yes, cute, like on TV.
• P6: It scares me.
• P1: If the child is too fat, sometimes I feel
pity for him/her, just like the one on TV.
• P8: I feel sorry for him, Doctor.
• P8: When we look at the fat children,
we’ll think they are cute…But actually it’s
a pity, fat children are having difficulties
to move.
• P6: I’m afraid my child will become
that fat.
• P2: The problem is that they are vulnerable
to diseases, I’m afraid of that. Underweight
children are vulnerable to diseases, but so
are the big ones, hahaha.
Sensitivity in
carers of own
overweight
children
• P6: This doesn’t happen to my child,
he is fat but healthy.
• P9: Well, when he runs around, he
doesn’t get tired easily.
• P8: I don’t think a fat person gets tired
easily because mine is fat (and he does
not get tired easily).
• P5: My child, who is fat, is actually very
active and can run quickly.
• P8: When he’s racing with his thinner
friends, he runs faster.
• P4: Fat people are not always slower.
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Discussion
This is the first study in Indonesia that investigates the
knowledge, attitudes and beliefs surrounding childhood
overweight of mothers/grandmothers from different SES
groups. We identified 3 categories and 13 subcategories
as stated in Table 3. However, due to word limitations,
we can only discuss several subcategories: normal weight
range, ideal body shape, characteristics of overweight,
activity levels and sedentary behaviour, heredity, how
carers define overweight, children’s current weight and
height, and chubbier is healthier.
All three SES groups had similar expectations about
an appropriate weight at birth, 6 and 12 months. This
might have resulted from the participation of mothers in
the Posyandu, [21] community counselling usually done
in Puskesmas, or consultations with health practitioner
or paediatricians. All participants had similar ideas about
the ideal adult body type, demonstrating the influence of
the media in their lives. It is very likely children of pa-
rent participants watched television with their parents
and were influenced by what is considered the ideal
adult body type. Thus, children who absorbed large
amounts of screen time could relate to the ideal for
adults but not have a connection with the young child’s
bodyweight because there is no such ideal for children
either in the media or in everyday reality. Linking this to
inadequate PE in school curricula seems to suggest that
a child’s ideal body type is not considered as important.
All carers had similar opinions about the characteristics
of overweight children: overweight children had bigger
portion sizes and ate more frequently compared to their
healthy weight counterparts. How carers characterised
overweight is similar to studies in the United Kingdom
[22] and the United States [23] where parents were
found to rely on visual appearance, exercise capability in
relation to peers, and clothing sizes.
The carers recognised that dietary factors, activity
levels and sedentary behaviours, and heredity all contri-
buted to the development of overweight. Most carers
agreed that the 2-h physical education (PE) class at
school is not enough, especially as this includes chan-
ging clothes and getting to the sportsfield. One qualita-
tive study with US school principals, PE teachers and
students highlighted the need for improvement in the
in-school physical activity; one student referred to PE
class as a “dumping ground”, where children were sent
when other “subject matter” teachers were not available
[24]. Another US study, using pedometers to count
steps, showed that typical PE classes only account for
8–11% of the total steps made throughout the day
[25]. A 3-year intervention study of primary school
children in Sweden showed that to successfully reduce
weight gain, children needed to be physically active
for more than 40 min in each physical education set-
ting every day [26]. Carers seemed less worried about
physical education at school because children from
low and intermediate SES groups spend most of their
after school hours playing outside the house, which
add to their physical activity hours; while the high SES
children engaged more in extracurricular activities.
Many carers assigned heredity or genetic predispo-
sition as the ‘expected and accepted’ cause of childhood
overweight, a finding also documented in Australia [27]
and the United States [23, 28, 29].
Most carers knew the current weight of their children
but less than 60% of these carers knew about their chil-
dren’s height. Most carers defined overweight subjec-
tively from physical appearance. This finding is in
keeping with studies from Germany, [30] the United
Kingdom, [22] the United States, [23, 31] and in
Vietnam [32]. While some carers knew how to define
overweight objectively, this knowledge is not very useful
when they do not know their child’s current weight or
height. Knowing how to measure overweight and then
knowing a child’s weight and height status may be impor-
tant first steps in recognising whether children are under-
weight, of a healthy weight or overweight [22, 31–33].
Some carers agreed with the ‘chubbier is healthier’
concept that is also found in other cultures. For example in
Turkey (plump kids are healthy), [34] Vietnam (chubbiness
is good), [32] the United States (“baby fat” is cute and
healthy [31]; a bigger infant is a better infant [28]) and the
United Kingdom (a big baby is a healthy baby) [35]. The
concept of overweight symbolising family wellbeing is also
found in China [36].
Carers from the high SES groups expressed their opi-
nions freely and in a more confident manner compared
to the other two groups. This is probably related to their
educational background, with more carers from the high
SES groups being university graduates, compared to
none from the other groups. Within the low SES groups,
we found that the women from villages with an active
Table 6 Quotes on awareness and feelings towards overweight in children according to carers from Bandung, Indonesia (Continued)
Children’s
current weight
and height
• P2: I just want it [my child’s weight] to be
just normal, ascending in a straight line
[on the KMS- Kartu Menuju Sehat (Health
Card)].
• P3: I have too many under 5 children,
everytime I go to Posyandu (community
health post) to weigh them; I bring 3 or
4 children.
• P4: I thought that my child was the only
short one, but it turns out that there are
a lot of kids who are as short as he is.
• P7: Importantly, it must be according to
the chart, or the doctor’s opinion. If the
doctor says okay, I’ll be thankful.
• P6: I’m aware that I am short, so my
children won’t be tall.
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midwife (in terms of educating the carers) were involved
more actively in the discussion. This may highlight the
significant role played by front line staff in the health
system, e.g. midwives and general practitioners. Two
studies in Indonesia support this issue, stating that the
availability and higher participation in Posyandu in
Indonesia have significantly improved children’s nutri-
tion status and had a protective effect on the develop-
ment of overweight in children [21, 37].
One aspect to highlight in our study is the interaction
between participants within each focus group, an advan-
tage of conducting FGDs [38]. Some carers supported
each other and some questioned another’s opinion,
bringing many insights to the topic and richness to our
data. Comparison between the three SES groups re-
vealed more similarities in low and intermediate SES
groups in the way they perceived childhood overweight
and related topics. We also found that in a few subca-
tegories (how carers define overweight; chubbier is
healthier), carers from low SES groups shared similar
knowledge with their counterparts from the higher SES
groups. For some issues, the low SES carers even
showed better knowledge compared to their counter-
parts from higher SES, for example in the knowledge to
define overweight objectively and knowledge about the
current weight and height of their children.
A strength of this study is that it is the first in Indonesia
to investigate the perceptions of overweight in carers from
three different SES groups. Secondly, in contrast to the
other Indonesian study where only mothers of overweight
children were involved, our study recruited carers with
children of diverse weight status, providing a variety of
perspectives. Thirdly, we had the same number of groups
in each status category, allowing us to compare the results
between the three groups involved. Fourthly, we suc-
cessfully attracted participation from carers of low
SES groups, even though low SES participants are
considered by some to be difficult to recruit [31]. One
of our study’s limitations is that because the number
of mother participants outweighed the number of
grandmother participants, comparison of these two
groups’ perspectives was unavailable. Although our
qualitative research findings may lack generalisability,
we believe our findings are supportive of findings from
other countries while producing new replicable fin-
dings that will represent carers’ views if done in other
regions of Indonesia.
Conclusions
This study sought to explore the perceptions of carers
towards childhood overweight. Although there were simi-
larities in the way carers from different SES groups per-
ceived overweight, the differences were of great interest.
In discussion of health-related issues, there were
differences on the perceptions of overweight not only be-
tween different SES groups but also within the same SES
groups.
Recommendations
Irrespective of these differences, one of the policy impli-
cations around the perception of carers is the impor-
tance of educating mothers and other primary carers of
children around healthier lifestyles. This study highlights
the need for improvement within Indonesia in the dis-
semination of current policies such as PUGS and the use
of KMS, for example through the media (newspaper and
television). The use of the KMS card needs to be imple-
mented with all levels of health practitioners, making it
the national reference in Indonesia to regularly monitor
children’s growth. Consideration should be given to rou-
tine anthropometric measurements, currently under-
taken in private elementary schools, being implemented
in every school, thus providing feedback to parents
about their children’s weight and height status. There is
room for review and revision of the quality and quantity
of physical education class in elementary schools. The
Department of Education may need to increase the times
for children’s physical activities during school hours, e.g.
during recess or before and after school physical acti-
vities. Future research should aim to explore the food
choices made by carers and the involvement of other
people in the household (father, grandparents) in making
diet-related decisions.
Endnotes
1We included carers of under five and elementary
school children because of the practicalities in recruiting
these mothers through Community Health Centers, pri-
vate practices and schools. Carers of 5 and 6-year-olds
(kindergarten age) are much harder to recruit because
kindergarten is not mandatory in Indonesia.
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ABSTRACT  
Background 
Indonesian children currently face a decreasing prevalence of underweight and an increasing 
prevalence of overweight. For children aged 0 to 12 years, mothers/grandmothers hold the 
primary role in feeding practices. This study specifically aimed to explore mothers’/ 
grandmothers’ decision-making around food choices in West Java, Indonesia. 
 
Methods 
Twelve focus groups discussions were conducted between June and October 2016.  Ninety-
four carers of children aged under-five and 7-12 years from three socioeconomic groups 
participated.  Data analysis followed a grounded theory approach. 
 
Results 
We developed six main themes: 1) Decisions on food served at home, which were mainly 
influenced by socioeconomic status and family member requests. 2) Attitudes toward instant 
noodles consumption. The low and intermediate SES children consumed noodles on a daily 
basis, even up to five times daily, while the high SES children only consumed noodles as 
‘emergency’ food. 3) Decisions on food/ snacks and drinks consumptions. Low and 
intermediate SES children bought snacks/ sugary drinks from street vendors while the high 
SES children bought them at supermarket. 4) Feelings about food/ snacks and drinks choices. 
All carers shared similar concerns and uneasiness about their children’s choices. 5) 
Consideration of money issues, which were prominent among the low and intermediate SES 
carers. 6) Consideration of Halal issues, which were only mentioned by high SES carers. 
Most similarities were found between the low and intermediate SES groups, while most 
differences arose between these two groups compared to the high SES.  
 
Conclusions 
The six interrelated categories affected one another around participants’ decision-making 
around the family’s food consumption. Developing countries could improve their multi-
sectoral collaboration in ensuring better availability and affordability of healthier food. 
Education targeted at behavior modification toward healthier lifestyles should be 
implemented countrywide.  
 
Keywords: food choices; mothers; grandmothers; children; Indonesia; qualitative1	
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INTRODUCTION 
The double burden of malnutrition is a condition where two types of malnutrition, 
undernutrition (underweight, stunting, wasting, thinness, or any form of micronutrient 
deficiencies) and overnutrition (overweight/ obesity), are present1,2. According to the Global 
Nutrition Report 2016, Indonesia is ranked 105 out of 128 countries (from lowest to highest 
prevalence) for overweight in children under five years of age, and 108 out of 132 countries 
for stunting, a form of chronic undernutrition (prevalence 36.4%)3. Thus, Indonesia is dealing 
with the double burden of malnutrition2,4,5. In under five children in Indonesia the prevalence 
of undernutrition (namely stunting and underweight) has decreased in the past two decades6,7 
while the prevalence of overnutrition (overweight/ obesity) has increased6-8.  
 
For pre-adolescent children in particular, mothers or carers hold the primary role in food 
choices, food purchases, food preparation and the serving of food to children9-12. Therefore, 
mothers and other carers are an important target group with whom to explore food choices 
and consumption. Better knowledge of factors influencing food choices and consumption in 
childhood is of great importance for everyone to understand the issue of childhood 
overweight, as well as other aspects of child health. Of the few studies of childhood obesity in 
Indonesia, most have used quantitative methods to estimate the prevalence and associated risk 
factors of obesity4,8,13,14. To our knowledge, no study has included a diverse range of 
socioeconomic groups and explored the reasons behind the food choices made by parents and 
grandparents who are the main carers of children in Indonesia.  
 
This study is part of a research project around childhood overweight/ obesity in Indonesia. 
Our previous analyses have explored carers’ knowledge around the concept of overweight, 
factors related to overweight, and awareness and feelings towards children who are 
overweight15. The present study aimed to explore the reasons behind mothers’/ grandmothers’ 
decision-making around children’s food choices and consumption in West Java, Indonesia. 
Such information can provide new insights to governments and policy implementers to tackle 
the issue of childhood overweight in Indonesia and elsewhere.  
 
PARTICIPANTS, MATERIAL AND METHODS 
Study design, location, and participants 
This qualitative study used focus group discussions (FGDs) which were conducted from June 
to October 2016. We selected three out of 27 provinces in West Java: Bandung City, Bandung 
Regency, and Bandung Barat Regency. These three provinces comprise the Bandung Greater 
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Area16 and they have different Human Development Index scores, which act as a measure of 
different socioeconomic status (SES). The three districts were: (1) Cisarua district from 
Bandung Barat Regency, a low SES area, (2) Margahayu district from Bandung Regency, an 
intermediate SES area, and (3) Sukasari district from Bandung city, a high SES area16. 
Cisarua and Sukasari districts are 18 km apart, while Margahayu district is 30 and 40 km 
away from Sukasari and Cisarua, respectively. 
 
We conducted four FGDs in each district, representing the three levels of SES, totaling twelve 
FGDs. Within each district, we selected two groups of carers of under five children and two 
groups of carers of 7-12 years children (Figure 1). 
 
 
Figure 1. Numbers and participants of Focus Group Discussions in Bandung Greater 
Area, West Java, Indonesia. 
 
 
To be included in the study, participants were required to be the primary carer of the children, 
meaning that they held or took a major part in taking care of the children or were responsible 
for the feeding practices of their children (including preparing, cooking, and feeding the 
children). We aimed to gain a range of different perspectives of childhood overweight by 
selecting mothers and grandmothers (both of whom will be referred to as carers hereafter) 
from different SES areas.  
 
The recruitment process was similar for low and intermediate SES areas, where we 
collaborated with the Community Health Centres (Puskesmas) and public elementary schools 
in the districts. In Puskesmas, we obtained assistance from local midwives and health kader. 
Health kader are mothers who have knowledge of the people in their communities and train to 
work for the Puskesmas and Community Health Posts (Posyandu) for a small incentive17. We 
12#Focus#Group#Discussions#
Cisarua#District#2Low#SES##(4#FGDs)# 2#FGDs#with#carers#of#pre2school#children#2#FGDs#with#carers#of#primary#school#children#
Margahayu#District#Medium#SES#(4#FGDs)# 2#FGDs#with#carers#of#pre2school#children#2#FGDs#with#carers#of#primary#school#children#
Sukasari#District#2#High#SES##(4#FGDs)# 2#FGDs#with#carers#of#pre2school#children#2#FGDs#with#carers#of#primary#school#children#
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explained the project to midwives and health kader and they helped to disseminate the 
participant information statement. In public elementary schools we received assistance from 
the teachers and class coordinators (one of the mothers from each grade who holds the 
responsibility as the connector to disseminate information from teachers to fellow mothers). 
We also disseminated the participant information sheets through the students’ communication 
books. 
 
For high SES carers, we sought assistance from nurses from private schools in the area and 
paediatricians’ offices, as children from this SES group do not go to Puskesmas for medical 
advice. We contacted the class coordinators in the private schools and asked the school nurse 
to disseminate the participant information sheets to potential carers. 
 
Those who were interested in the study then contacted the research team who gave additional 
information as needed. When verbal consent was obtained, we took the recruit’s details and 
set the date and time for the focus group discussion. 
 
Research team, data collection and approach to analysis 
A team of researchers (first author and two medical practitioners as research assistants) 
received research training delivered by CLH in Bandung, Indonesia in order to ensure a 
deeper understanding of qualitative research in general and FGDs in particular. The semi-
structured/ structured moderator guide was finalized and translated (into the Indonesian and 
Sundanese languages) during the training. Afterwards, we conducted a pilot FGD and 
discussed and attempted resolution of potential issues that might arise during the FGDs. The 
results of this pilot FGD were not included in our analysis. 
 
The first author took the role of moderator, one research assistant as an observer, and the 
other as recording manager/ timekeeper. Before starting the FGDs, research assistants asked 
the participants to fill in basic demographic information and to sign the consent form. The 
moderator then explained the process of the FGDs and offered to conduct the discussion in 
either the Indonesian or Sundanese language. Sundanese is the language of West Java and all 
research team members were proficient speakers. We had a 30-minute ice-breaker, during 
which we built rapport with all carers and emphasized the importance of having everyone 
sharing their opinion and experience. To ensure consistency, the moderator always used the 
moderator guide, which contained a set of questions and prompts. We had 6-9 carers in each 
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FGD and everyone received $11 USD for participating in the study. The discussions lasted for 
50-90 minutes and were recorded using a digital/ mobile phone recorder.  
 
After the first FGD, we began the transcription and translation, where transcriptions were 
firstly written in the Indonesian language and checked by CNR. This approach gave us the 
advantage of being able to reflect on the discussion. Afterwards, we translated the transcripts 
to English. Both CNR and CLH checked the Indonesian and English transcripts to ensure 
accuracy of transcript and translation. Some of the Sundanese and Indonesian terms that are 
untranslatable to English were left in their original forms with an explanation of the terms in 
English. 
 
We chose the grounded theory approach in our analysis18-20. NVivo for Mac version 11.0.0 
was used to assist in the data coding and analysis processes21. CNR, under full supervision 
from CLH, used the following approach: (1) read the transcripts several times; (2) coded the 
transcripts openly and compared the results within and between transcripts; (3) identified 
categories of concepts; (4) reviewed and finalized the categories; (5) identified similarities 
and differences within and between SES groups; (5) quantified comments from individual 
carers in each FGD; and (6) chose which excerpts best represented each category. Excerpts 
representing each category were selected from different FGD groups. Finally, CNR, CLH, 
LB, and ML checked and agreed upon the final version of categories arising from the 
transcripts. 
 
Triangulation and quality assurance 
After each FGD, the research team performed triangulation by discussing the observational 
notes each one made during the process, including the voice intonation or facial expressions 
that a particular participant made, and the flow and nuances of the discussion that we 
captured. Another researcher (CLH) helped with the analysis to reduce interpretive bias, 
because she was not present during the FGDs. CLH also ensured quality of the analysis by 
checking that all categories originated from the transcripts.  
 
RESULTS 
Characteristics of participants 
There were 94 carers who participated in the FGDs, with relatively comparable numbers of 
participants from the under five and the 7-12 years groups. Two thirds of carers from the high 
SES groups were university graduates while most carers from the low and intermediate SES 
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were middle school graduates. We had 15 grandmothers who participated in all 12 FGDs 
while the rest (79 participants) were mothers. We had a total of 11 different ethnicities in the 
12 groups (Table 1). 
 
Table 1. Characteristics of participants of 12 focus group discussions in Greater 
Bandung Area, Indonesia. 
 Low SES                
(FGDs 5, 6, 7, 8) 
Intermediate SES    
(FGDs 3, 4, 9, 10) 
High SES                
(FGDs 1, 2, 11, 
12) Total number of participants 35 32 27 
Carers of under fives  17 16 13 
Carers of elementary 
schoolchildren 
 schoolchidlren 
18 16 14 
Education    
Elementary or less 15 11 0 
Middle School (Junior or 
High) 
16 19 3 
D ploma 3 2 6 
University or higher 0 0 18 
Distribution of participants    
Mothers 31 23 25 
Grandmothers 4 9 2 
Number of children at home    
Two or less 24 16 17 
More than two 11 16 10 
Ethnicities 5 (Sunda, Jawa, 
Padang, Batak, 
Bali) 
5 (Sunda, Jawa, 
Betawi, Minahasa, 
Aceh) 
7 (Sunda, Jawa, 
Riau, Dayak, 
Batak, Betawi, 
Bugis) 
SES: socio economic status 
FGDs: focus group discussions 
 
 
Emerging themes 
We found six emerging themes: 1) Decisions on food served at home. 2) Attitudes toward 
instant noodles consumption. 3) Decision on food/ snacks drinks consumption. 4) Feelings 
about food/ drinks consumption. 5) Consideration of money issues. 6) Consideration of Halal 
issues. 
 
Decisions on food served at home 
In Indonesia, public primary school starts at 7 am and runs to 12 noon and private schools 
start at 7 am and run to 1.30 pm. Thus, children of public schools do not eat any lunch in 
school; they usually eat breakfast, lunch and dinner at home. For private school students, they 
usually have lunch in schools, with a meal that is prepared from home or based on the 
catering menu provided by the school. 
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Amongst the low SES carers, decisions about food served at the table were based on the 
carers’ decisions and their children’s requests. Whether or not the children’s requests were 
accommodated depended largely on the family’s financial situation. We observed that with 
the low SES carers, although they wanted to ask their children about food choices that they 
would cook/ eat for the day, money concerns dictated how far they could accommodate their 
children’s wishes. This was more of an issue with low SES carers compared with the 
intermediate SES carers. Intermediate SES carers stated that they made most of the decisions 
about the food served, although sometimes they asked other family members such as their 
husband or the children. Intermediate SES carers had more freedom – in terms of purchasing 
power – to provide the food according to their children/ husbands' requests, however several 
carers still had money concerns. For detail excerpts please see Table 2. 
 
In contrast, carers from high SES groups stated that everyone in the family had a say about 
what they would cook/ eat for the whole day. For example, the mother chose the kind of 
protein (beef, chicken, or fish), but the rest of family had a say about how they wanted it 
cooked (roasted, baked, fried). Similar to carers from intermediate SES, the main reason for 
asking their children’s opinion was to entice and ensure they ate the food served at home.  
 
Attitudes toward instant noodles consumption 
In many Asian countries, noodles are considered a staple food. Indonesia has the second 
highest consumption of instant noodles per country per year globally22. Instant noodles were 
first available in Indonesia in 1968 as the brand SuperMi©, which was then followed by 
IndoMie© in 1972. These are the most famous noodle brands in Indonesia. Many people refer 
to instant noodles as IndoMie©/ SuperMi© even though they eat different brands. Indonesia 
is currently the biggest producer of instant noodles in the world. A single packet of instant 
noodles costs 0.15 USD while one kilogram of rice costs 1.04 USD. One kilogram of rice will 
typically feed 6 people, but other food needs to be consumed with the rice, which will be an 
extra cost. It takes around 3 minutes to cook instant noodles and 30-40 minutes to cook rice. 
 
Six carers from low SES groups said they served noodles as snacks or a side dish, which 
meant the family ate it with rice or had another meal after their noodles consumption. But 
most (29 out of 35) agreed that when they did not have money to prepare a proper meal, 
noodles become the substitute meal. Children from low SES groups consumed noodles every 
day, even up to five times a day. The difference between the low SES group and two thirds 
(23/32) of the carers from the intermediate SES groups whose children had a similar patterns 
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of noodle consumption pattern was that the other one third (9/32) of intermediate SES carers 
limited the amount of noodles their children consumed. These intermediate SES carers also 
started taking precautionary action to reduce the potential negative health effects of noodles, 
e.g. straining the noodles out of the cooking water and placing them in fresh hot water. From 
what mothers discussed during the FGDs, there is a belief that consuming too many noodles 
could cause overweight and have other detrimental effects on health. Please refer to Table 2 
for detail excerpts. 
 
Compared with the low SES carers whose children consumed instant noodles (IndoMie© or 
SuperMi©) on a daily basis, the high SES carers utilised noodles as ‘emergency/ occasional 
food’ when they had no other choice, when their children had a poor appetite because they 
were sick, or when they forgot to cook the rice at home. These high SES carers (27/27) 
limited their children’s consumption of noodles for health reasons, such as the detrimental 
effect of monosodium glutamate and other preservatives. Whenever they can, they prefer to 
make home-cooked noodles to reduce any of the detrimental effects of instant noodles.  
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Decisions on food/ snacks and drinks consumptions 
Street vending is part of the daily life of Indonesians. Street vendors sell snacks and drinks. 
The types of snacks sold at street vendors include gorengan (Indonesian fried food consists of 
vegetables, fruit, or tofu covered by flour), meatballs, porridge, cilok (snack made of steamed 
flour), and batagor (Indonesian fried dumplings usually served with peanut sauce). The types 
of drinks sold at street vendors include sweetened tea, ice tea, ice syrup, fruity flavoured ice, 
and es campur (mixed fruit with ice and condensed milk). In Indonesia, tea, juices and 
cordials (sweet fruit-flavored drinks) are referred to as sugary drinks.  
 
Carers from low SES groups stated that they and their children chose to buy snacks from 
street vendors. Even when the carers made their own snacks at home; it was usually fried food 
(e.g. tofu, bananas, fried vegetables cooked with flour). Most low SES carers (32/35) 
preferred to buy snacks for reasons varying from affordability to practicality. Please see Table 
3 for relevant excerpts. Mothers stated that soda drinks were not widely consumed compared 
to sugary drinks because they are more expensive. 
  
According to the carers, children from intermediate SES groups preferred to buy snacks from 
street vendors, although some of the children already knew about hygiene and preferred 
cleaner vendors who used gloves when handling the food. Carers also preferred to buy the 
snacks from street vendors, although they made their own snacks during Ramadan (fasting 
month for Muslims) because it is considered a special time of year. Even so, carers preferred 
either to buy snacks from “more hygienic” street vendors, especially food that they can see 
while being prepared, or to buy the snacks from the store (brands that are well known). Most 
of the carers (26/32) bought the snacks for different reasons, for example time, availability 
and practicality: saving their energy for other activities. Soda drinks were rarely consumed, 
such as for the Idul Fitri celebrations at the end of Ramadan. Carers from low and 
intermediate SES groups described how their children consumed sugary drinks on a daily 
basis.  
 
Most of the carers (22/27) from high SES groups preferred to buy snacks at the supermarket 
as part of the monthly grocery shopping list, however a few carers preferred to make their 
own at home. The two main reasons for buying the snacks was because carers were too busy 
or not in the mood for snack making. Children of high SES groups consumed soda drinks, 
some of them drank soda on a daily basis while the rest drank them when dining out with the 
family (approximately twice a week). This was in contrast with children of low SES groups. 
  PAGE | 186 
High SES carers also stated that they preferred their children to consume snacks like cereal or 
chocolates, even though they knew the snacks were high in sugar.  
 
Feelings about food/ snacks and drinks consumptions 
All carers from all three SES groups had negative feelings (worried, annoyed, broken-hearted) 
towards their children’s food/ drinks consumptions (Table 3). They expressed a strong feeling 
of helplessness or impotence. They could articulate the concept of unhealthy food, yet they 
felt they had no other choice but to let the children consume unhealthy food, compared to 
being faced with the children’s anger or the fact that they would not have anything to eat. 
These negative feelings were generated by the self-discovered knowledge of the effect of 
unhealthy food. There were other sources of knowledge, for example TV investigative shows 
on street food or social media.  
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Consideration of money issues 
Both low and intermediate SES carers shared their experiences of how monetary issues 
interfered with their desires of providing healthy food for the family. One low SES mother 
(Table 4 column 1) stated that her family ate noodles as main meals every day especially 
when they were short of money. Another low SES mother shared a story of when her son 
asked her to have healthier food in the house. She stated that she also wanted to have healthier 
foods like other families but they did not have the money to do that. If she used the money to 
buy vegetables then there would not be enough money for the children to go to school, an 
issue with which her son agreed.  A mother from the intermediate SES group stated a similar 
view.  
 
Two intermediate SES mothers were involved in an argument; one said that you could 
provide cheap vegetables to the children, and another mother answered that her children 
would not consume spinach soup without adding any sausage in it, otherwise they would refer 
to it as “leaves with water”. She explained that all she could afford was the spinach and 
adding sausages to it would be too expensive and therefore she chose not to provide spinach 
soup at home.  
 
No mothers from the high SES made any comments around money issues. Instead, they 
commented about Halal food being important. 
 
Consideration of Halal issues 
Halal foods are those which are permissible, and which have been processed according to the 
Islamic law, from the slaughtering of animals until the preparation of the food23. The only 
group that discussed this issue was the high SES carers. Five carers (out of 27) stated that they 
had more concerns about the halal status of the food/ snacks than the nutritional values of the 
food that their children consume. One mother stated that she thought most mothers would 
agree that they considered Halalness as the most important thing when considering to buy 
snacks. She added that they knew that snacks would cause overweight/ obesity, but as long as 
it was Halal then it was acceptable. One mother had a similar view as she said: “It’s okay to 
be fat as long as it’s a Halal fatness (God allows it).” Relevant excerpts are available in Table 
4. We did not find any comments regarding Halal issues from the low and intermediate SES 
mothers.  
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DISCUSSION 
This study aimed to explore the reasons behind Indonesian carers’ decision-making in food 
consumptions for their pre-adolescent children based on the perspectives from three different 
socio economic groups. Six themes emerged: 1) Decisions on food served at home. 2) 
Attitudes toward instant noodles consumption. 3) Decision on food/ snacks drinks 
consumptions. 4) Feelings about food/ drinks consumptions. 5) Consideration of money 
issues. 6) Consideration of Halal issues. Although there were similarities and differences 
within and between the three SES groups, we found more similarities between the low and 
intermediate SES carers, and more differences between these groups compared to the high 
SES carers. 
 
Carers from the low and intermediate SES groups made most of the decisions about the food 
served at home and only sometimes involved their children in the decision-making. This was 
particularly due to monetary considerations, but they considered family member’s request 
when they had money.  High SES carers stated that the decisions always involved all family 
members, so that children would eat the food being served. One qualitative study conducted 
in Australia with parents of children aged 3-5 years also described the significant influence 
that children made on the food served at home24. Another qualitative study in Canada 
emphasized the importance of considering all family members’ “likes and dislikes” in taste, 
stating that mothers preferred to cook food that the family will eat, even if it lacks nutritional 
value25. A United Kingdom study identified mothers who concentrated on pleasing their 
children, where one mother stated that she would not spend money on food that her children 
would not eat26. 
 
Instant noodles are high in carbohydrate, fat and salt, yet low in fibre, vitamins, and 
minerals22,27. One study among over 10,000 Korean adults found an association between 
instant noodles consumption and a higher prevalence of metabolic syndrome in women28. In 
our study, children from low and intermediate SES groups consumed noodles on a daily basis 
while carers from the high SES group referred to noodles as the occasional food or as their 
last option. A study with primary school children in Vietnam reported that 50% of these 
children consumed at least one packet of noodles weekly, with a mean of 2.9 portions 
weekly29. Several researchers have acknowledged that the increasing trend of noodles 
consumption in Asia provides a window of opportunity to improve micronutrient intake 
through fortification of wheat flour – the main ingredient in instant noodles – or through the 
seasonings inside the noodle packet22,30. In our study, some low and intermediate SES group 
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carers stated that their children consumed instant noodles with rice, or carers added rice to 
their children’s noodles to make them ‘full”. This practice would result in an excessive intake 
of carbohydrate in these children. As documented in a study of 2,728 Singaporean adults, a 
high consumption of noodles combined with rice may result in hyperglycaemia31. In our 
study, carers from intermediate and high SES groups were trying to limit their children’s 
noodles consumption because they considered noodles to be unhealthy food. Similar evidence 
was found in a study undertaken in three European cities (Maastricht, Liege, Aachen) where 
higher and middle class carers were more likely to limit their children’s consumption of 
unhealthy food compared to the lower SES carers in the same study32.  
 
Carers from high SES groups stated that the factors that prevented them from making their 
children’s food/ snacks were time limitations, not being in “the mood” or “not feeling like it”, 
or simply “malas (unmotivated/ lack of will)”. Even though all the participants were 
housewives or stay at home carers, there were other factors that might play a role. For 
example the number of children in a family may be important, as one mother stated that she 
was afraid if she was busy in the kitchen making food/ snacks, then no one could watch her 
children and one of her five children might play with the stove in the kitchen. In addition, 
none of our low and intermediate SES mothers had household help, so they were also 
responsible for household cleaning and washing and ironing the clothes. Several qualitative 
studies in a review by Pocock et al. had similar findings33. Mothers stated that being “tired or 
unmotivated” prevented them from preparing healthy menus. In a study of the perspectives of 
American children (aged 11-14 years) on this topic children reported that one of the main 
reasons for eating out or ordering take-away food was because “mom does not feel like 
cooking”34. Other evidence of time limitation being a factor in providing healthy food comes 
from two qualitative studies and two reviews of qualitative studies25,33,35,36.  
 
In our study, most carers from low and intermediate SES groups reported that their children 
consumed large quantities of sugary drinks and only children from the high SES consumed 
soda drinks. Similar findings from one Australian study and one North American study 
showed parents consider sugary drinks as “everyday” drinks24,37 and soda drinks as a 
“sometimes” drink24. Two other North American studies showed that sweetened beverages 
and soda drinks were major contributors to higher daily intakes of energy and sugars38,39. This 
may be one of the contributors to the increasing prevalence of childhood overweight in 
Indonesia. 
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All carers, regardless of SES, shared the same concerns and negative feelings about their 
children’s choices and consumptions of food/ snacks and drinks. They admitted that they were 
worried about these choices and consumption level, but felt they cannot do anything about it 
since the unintended consequences would be the children not eating anything throughout the 
day or being upset/ crying at school. One systematic review documented that 9 studies 
showed carers’ food decisions were largely influenced by their feelings regarding their 
children’s health35.  
 
Money appeared to be an important issue in the decision-making to provide healthier food in 
the low and intermediate SES mothers. This is comparable to other studies where carers were 
concerned that they would not have enough money to buy healthy food/ ingredients24,26,40,41. 
The need to put quantity over quality when money is limited, is a finding also documented 
elsewhere41. One qualitative study with 11-14 year old U.S. children participants in a 
Northeastern suburb highlighted that monetary issues affects their parents’ ability to buy 
food34. One possible consideration for the Indonesian government is ways to improve their 
citizens’ accessibility to healthy food. Strategies that have been proven effective in Canada 
include collaborations with supermarket chains to provide discount coupons to buy fruits and 
vegetables, or the introduction of farmers’ markets in low- and middle-income areas to ensure 
healthier food availability and affordability42,43.  
 
Several high SES carers discussed Halal issues. One study in the United Kingdom reported 
how Muslim families checked the ‘Halalness’ of ingredients on the food labels or of meat and 
other meat products as a routine activity. These families could also check the dietary 
information from the food label, although this was not seen as a priority44. This might provide 
an opportunity for the Indonesia government to educate the community to look at the dietary 
information when they are checking on the Halal logo.  
 
In contrast, we found no comment about Halal issues in the low and intermediate SES groups. 
This may be due to several reasons: 1) Halal-ness is a given condition in Indonesia, 2) It is 
related to a hierarchy of choices, and 3) the vast majority of food is considered Halal in 
Indonesia (it is very rare to find non-Halal food in traditional markets, unless in cities where 
the majority of the population are non-Muslim). 
 
Although we have discussed these six categories independently, we realize that all six were 
interrelated and affect each other in the decision-making process. For example money issues 
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have an impact on decisions on food served at the table and intersect with noodles 
consumption. Another example is how every SES group bought snacks/ drinks from street 
vendors, but their feelings about snack choices and money issues also influenced these 
decisions. For example, children from intermediate SES groups preferred “more hygienic’ 
street vendors that might be more expensive. We did not find any noteworthy differences 
between carers of under five children and those of elementary school children. One of the 
reasons could be that some mothers had under five and school age children in the same 
household. 
 
A strength of our study on food choices is that we accessed different views from mothers/ 
carers of low, intermediate, and high socio economic status, despite some researchers 
considering it a challenge to include participation from low SES participants26,45. Another 
strength is that this is the first study in Asia to document that some mothers give more 
attention to the Halal status, instead of the nutritional value, of the food/ snacks that their 
children consume. This finding is likely to be found in other Muslim countries. From the 
methodological perspective, interaction between participants allowed us to capture different 
ideas from these carers. We quantified participants’ comments to make our findings clearer 
and we ensured the quality of our analysis by performing triangulation and reducing 
interpretive bias. One limitation of our study is that we did not explore the nutrition 
knowledge of carers.  
 
CONCLUSIONS 
In summary, this study presents evidence that food choices are influenced by many factors, 
particularly socioeconomic status and the requests of children and/ or other family members.  
Differences were found in the factors that influence those decisions. We found unhealthy food 
consumption (e.g. instant noodles) in the low SES families was strongly associated with 
carers’ monetary issues. On the other hand, high SES carers placed more emphasis on “Halal-
ness” over nutritional values in selecting food/ snacks for their children. Future policies 
should incorporate pathways to reduce the price of healthier food ingredients, thus reducing 
the impact of economic constraints especially for the low and middle-income families.  
 
It will take multi sectoral collaboration (e.g Departments of Health, Farming, Education, and 
Urban Planning) to implement policies aimed at improving the availability of healthier food. 
The Indonesian government might need to build collaborations with universities, as well as 
colleges and schools, to augment the education of health professionals to reach families and 
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educate them about age-specific nutrition-effective strategies. Other ways to improve carers’ 
and health professionals’ knowledge around overweight/ obesity can be conducted through 
professional training, conferences or seminars for parents. Education programs around healthy 
eating could also be included in school-curricula throughout Indonesia.	 Another aspect to 
consider is how to implement behavior modification in feeding practices that will inform 
healthy family dietary habits. Given that most Indonesians are Muslim, the role of religion 
may need to be considered in the development and implementation of food policies. Future 
studies should consider other aspects of food consumption, such as the nutrition knowledge of 
carers and carers’ consideration of children’s growth in deciding food consumption. Research 
with adolescents might raise other factors related to food choices. 
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Chapter 10: Conclusions and 
recommendations 
 
The double burden of malnutrition (DBM) is happening in Indonesia as well as many other 
low- and middle-income countries. To overcome the DBM, an understanding of current 
trends, risk factors and community perceptions is crucial.  The overall aim of this thesis was 
to provide a better understanding of the double burden of malnutrition and especially stunting 
and overweight/ obesity in children in Indonesia.  
 
10.1 KEY FINDINGS  
1. We documented that the double burden of malnutrition exists in Indonesian children aged 
2.0 to 4.9 years at the population level, with a decreasing prevalence of stunting (from 
50.8% to 36.7%) and underweight (from 34.5% to 21.4%) and an increasing prevalence of 
overweight/ obesity (from 10.3% to 16.5%) over the 14-year period from 1993 to 2007.  
There was a shift to the right in the distribution of BMI-z-score at the four time points of 
1993, 1997, 2000, and 2007, indicating that Indonesian children became heavier over the 
years. Similar risk factors for being stunted or underweight were having a low birth 
weight (<2.5 kg), a longer breastfeeding period (equal to or more than 6 months), having 
one or both parents who were stunted or underweight, and mothers with no formal 
education. A child was also at higher risk of being stunted when he/ she lived in a rural 
area. The prevalence of overweight/ obesity was higher in younger children (2.0 to 2.9 
years), males, children with one or both parents with overweight/ obesity, and children 
whose fathers had completed university level of education1.  
 
2. The double burden of malnutrition also occurred in Indonesian children at the individual 
level, where there were inconsistent trends in the prevalence of concurrent stunting and 
overweight in children aged 2.0 to 4.9 years at the four different time points of 1993, 
1997, 2000, and 2007. Associated risk factors were being in the youngest age group (2.0 
to 2.9 years), being breastfed for 6 months or longer, living in a rural area, or having a 
mother who was stunted. The cross-sectional studies showed that at four different time 
points, stunted children were more likely to have overweight/ obesity compared to the 
healthy height children, with an Odds Ratio >12. 
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3. The longitudinal studies showed contrasting evidence in that stunted children were not 
more likely to have overweight/ obesity compared to their healthy height peers. There 
were also no associations between stunting in early childhood (2.0 to 4.9 years) and being 
thin or having high blood pressure in the adolescent years (i.e. 7 or 14 years later)3. 
 
4. To understand the reasons behind the increasing prevalence of overweight/ obesity, focus 
group discussions with primary carers (mothers/ grandmothers) of under-five and 
elementary school aged children were conducted to elicit their perceptions around 
childhood overweight. These carers came from three different socioeconomic status areas. 
Three main themes emerged from the discussions: the concept of overweight, factors 
contributing to overweight, and awareness and feelings towards overweight in children4. 
 
5. Using the focus groups discussions, we also investigated the reasons underlying the 
decision-making processes of mothers/ grandmothers in determining their children’s food 
choices. Six themes emerged: decisions on food served at home, attitudes toward instant 
noodles consumption, decisions on food/ snacks and drinks consumptions, feelings about 
food/ drinks choices, consideration of money issues, and consideration of Halal issues. 
 
10.2 FUTURE DIRECTIONS 
There are several World Health Organization and UNICEF documents aimed at tackling 
malnutrition5-9. As previously elaborated in Chapter 2, the WHO stunting policy brief 
proposed that interventions be conducted through four main platforms, with a focus on the 
first 1000 days of life5. These platforms are breastfeeding, complementary feeding, 
collaboration between nutrition-specific and nutrition-sensitive interventions, and multi 
sectoral collaborations on the program level5. 
 
WFP and UNICEF’s Ending Child Hunger and Undernutrition Initiative propose four main 
pillars for their global framework for action, especially by supporting regional, national and 
local efforts9. These pillars are increasing awareness around hunger and undernutrition, 
strengthening national policies, increasing capacities in communities especially those that 
were affected with child hunger and undernutrition, and increasing the efficiency and 
accountability within different stakeholders and partners9. 
 
The WHO childhood obesity policy brief suggests the best solution to address the rising 
prevalence of childhood obesity should be tailored to the condition of each country, and more 
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specifically, to different parts of the country6. For example, in areas where many schools do 
not provide lunch services it is less important to develop school food policies. Likewise, it is 
less important to target changes through TV advertising in areas where TV watching is not a 
common practice6.  
 
The double burden of malnutrition and double-duty action for nutrition policy briefs highlight 
how governments and communities should find actions/ interventions that are already in place 
that will have an effect in tackling both under- and overnutrition at the same time7,8. 
 
10.2.1 Future directions based on findings presented in this thesis 
Figure 10.1 shows a summary of possible future directions for all levels of Indonesian 
governments in the areas of policies and research. They are based on the evidence from the 
quantitative and qualitative studies presented in this thesis5-8,10. 
 
 
Figure 10.1 Future directions and recommendations for Indonesia 
 
 
POLICIES/ IMPLEMENTATION
1. Ensure availability, accessibility and 
affordability of healthy food
2. Interventions aimed at double-duty 
actions
3. National dietary guidelines that are 
easy to comprehend
4. Improve the surveillance system to 
monitor malnutrition
6. Make surveillance data readily 
accessible to monitor trends and adjust 
interventions
RESEARCH
Cross-sectional research:
1. dietary intake
2. screen time
3. physical activities  
4. environmental factors influencing dietary   
intake, screen time and physical activities
Longitudinal research:
1. previously stunted children and their chance of 
being overweight/ obese in adulthood
2. whether socioeconomic status influences a 
child's body mass index/ risk of being 
overweight/ obese
Qualitative research:
1. surveys at city/ regency level  to inform tailored 
interventions
2. understanding of current national guidelines on 
balanced nutrition
3. views of existing interventions/ strategies
FUTURE DIRECTIONS
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10.2.1.1 Policies/ implementation 
In terms of policies/ implementation, then it will be important for several different ministries at 
all levels of government within Indonesia to develop policies to ensure the availability, 
accessibility and affordability of healthy food, especially in low- and middle-income 
neighbourhoods. In our qualitative work, the issue of the accessibility of healthy food and 
drinks was raised. For example, more socially disadvantaged families could not afford good 
quality food and chose instant noodles and soda drinks. The availability, accessibility and 
affordability of healthy food does not depend solely on the policies developed by governments; 
it takes multiple parties to make this work, for example food producers, food industries, and 
schools11.  
 
One example provided by a paper in the Lancet describes how an individual’s food choices are 
influenced by a complex array of factors including different levels of government, food 
producers, schools as institutions, the type and regulation of marketing of food especially those 
aimed at children, as well as food retailers (Figure 10.2)11. 
 
The second recommendation is for all levels of government to identify interventions, both 
existing and new, that have the potential to include ‘double-duty actions’, i.e. they are aimed at 
reducing the prevalence of under- and overnutrition simultaneously7-8. One of the most obvious 
actions is support for the early initiation of breastfeeding and for exclusive breastfeeding for 
the first six months of a child’s life. Breastfeeding should be continued until a child is two years 
of age, with appropriate complementary feeding practices7-8.  
 
PAGE| 204 
 
Figure 10.2 How can government support healthy food preferences?11 Available from: 
http://www.thelancet.com/infographics/obesity-food-policy  
 
The next recommendation is for the Indonesian government to investigate the current national 
dietary guidelines and generate a simpler version for the community. Based on my qualitative 
study findings, most carers refer to the empat sehat lima sempurna (four healthy five perfect) 
guideline, which was developed in 1952 and has since been superseded. This guideline 
emphasises the consumption of rice, side dishes (meat or other source of protein), vegetables, 
fruit and look at milk as an item that will make the diet “perfect”. The newest dietary 
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guideline, developed in 1995, is called Pedoman Gizi Seimbang (Balanced Nutrition 
Guidelines – PGS, previously called PUGS). This guideline proposes a daily food intake that 
contains nutrients in the type and amount that suits the needs of the body (Figure 10.3). In 
addition, PGS gives attention to four main principles, namely: become familiar with eating a 
variet of foods, maintain a clean lifestyle, the importance of active lifestyles and sports, and 
monitor body weight. However, PGS has 13 messages that might be harder for carers to 
remember: 
1. Eat a wide variety of foods.  
2. Eat food to meet energy needs.  
3. Eat a carbohydrate source of half of your energy needs.  
4. Limit your consumption of fats and oils to a quarter of your energy needs.  
5. Use the iodized salt.  
6. Eat food sources of iron.  
7. Give only breast milk to infants until the age of 4 months.  
8. Get used to having breakfast.  
9. Drink plenty of clean and safe water.  
10. Do physical activity and exercise regularly.  
11. Avoid drinking alcoholic beverages.  
12. Eat foods that are safe for health.  
13. Read the packaged food label12-14.  
The Indonesian government might also consider ways to  to improve the community’s 
awareness around nutrition and healthy lifestyle recommendations. 
 
The fourth recommendation is for all levels of Indonesian government to improve the 
surveillance system to monitor malnutrition. This would include educating mothers and kader 
(voluntary health workers in the community) about the importance of regular measurements of 
the children’s length/ height and weight, for initial screening purposes. Any child health 
examination should include measurements of linear growth and an explanation to parents of 
their child’s current growth and development. These efforts will help early detection of, and 
therefore early treatment for, malnutrition. 
 
The last recommendation is to ensure that surveillance data are readily accessible for all 
stakeholders. This will allow academics to do their part to help all levels of government within 
Indonesia to monitor trends and allow the various levels of government to adjust the double-
duty intervention actions accordingly. 
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Figure 10.3 Balanced Nutrition Guidelines12. Available from: 
http://gizi.depkes.go.id/download/Pedoman%20Gizi/PGS%20Ok.pdf  
 
10.2.1.2 Future research 
The results from my studies have highlighted specific recommendations for main areas of 
research: cross sectional studies, longitudinal studies, and qualitative studies.  Cross-sectional 
research should cover other risk factors related to childhood obesity in Indonesia, e.g. more 
aspects of dietary intake, screen time, physical activities, and the physical activity 
environment (access to playgrounds, parks, sidewalks for pedestrians, bike lanes, etc.). Cross 
sectional research should also combine information from existing data repositories to 
complement each other. 
 
Future longitudinal research should explore outcomes of previously stunted children and their 
chance of being overweight/ obese in adulthood. Other areas to explore include understanding 
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the influence of socioeconomic status on a child's BMI/ chance of overweight/ obesity in the 
future.  
 
For future qualitative research, it would be interesting to conduct stakeholder interviews at the 
city/ regency level to inform the development of tailored interventions relevant to the areas’ 
needs and capabilities. Other research should be conducted to identify community members’ 
awareness of the current balanced nutrition guidelines (Pedoman Gizi Seimbang) and related 
attitudes and practices around it. Academics should consider conducting qualitative research 
around existing intervention/ strategies to see what works and what does not work, and the 
associated barriers and enablers. This will provide important feedback to all levels of 
Indonesian government to support decision-making.  
 
10.2.2 Additional recommendations to be considered by all levels of government in 
Indonesia  
All levels of government of Indonesia should consider the following actions: 
1. Conduct qualitative research with policy-makers within all levels of government to better 
understand the challenges in implementation of existing programs/ policies,  
2. Conduct policy mapping around the issue of the double burden of malnutrition. This will 
provide all levels of government with an overall view of available strategies and potential 
opportunities to combine one or more interventions to support implementation. It may 
provide opportunities for collaboration between provinces or cities in the same province. 
3. Re-invigorate the program of family planning. This program was proven to be a 
successful approach in previous years with their “two children is enough and two years 
between each child” slogan. This way, families are able to ensure each child can develop 
optimally and they can afford to raise their children.  
4. Focus interventions on adolescent girls, especially in areas where early marriage is 
commonly practiced. As a supporting act, the government should also improve the 
socialisation of health and social consequences of early marriages to prevent having 
teenage brides. 
5. Improve public spaces to support healthy lifestyles, for example bike lanes, pedestrian 
lanes, parks and outdoor facilities. 
6. Improve all interventions related to hygiene and sanitation, as well as educating the 
community about the importance of working together to improve all community-based 
programs. These efforts might include a more prominent campaign around hand-washing 
using soap, safe water practices, defecation education, and many other interventions. 
PAGE| 208 
10.3 REFERENCES 
 
1. Rachmi CN, Agho KE, Li M, Baur LA. Stunting, Underweight and Overweight in 
Children Aged 2.0-4.9 Years in Indonesia: Prevalence Trends and Associated Risk Factors. 
PloS one 2016;11:e0154756. 
2. Rachmi CN, Agho KE, Li M, Baur LA. Stunting coexisting with overweight in 2.0-
4.9-year-old Indonesian children: prevalence, trends and associated risk factors from repeated 
cross-sectional surveys. Public Health Nutr 2016:1-10. 
3. Rachmi CN, Agho KE, Li M, Baur LA. Are stunted young Indonesian children more 
likely to be overweight, thin, or have high blood pressure in adolescence? Int J Public Health 
2016. 
4. Rachmi CN, Hunter CL, Li M, Baur LA. Perceptions of overweight by primary carers 
(mothers/grandmothers) of under five and elementary school-aged children in Bandung, 
Indonesia: a qualitative study. International Journal of Behavioral Nutrition and Physical 
Activity 2017;14:1-13. 
5. World Health Organization. WHO Global Nutrition Target: Stunting Policy Brief. 
Geneva:WHO; 2014. 
6. World Health Organization. Global Nutrition Target: Childhood Overweight Policy 
Brief. Geneva: WHO; 2014. 
7. World Health Organization. The Double Burden of Malnutrition Policy Brief. Geneva: 
World Health Organization; 2017. 
8. World Health Organization. Double-duty Actions for Nutrition Policy Brief. Geneva: 
World Health Organization; 2017. 
9. World Food Programme and United Nations Children's Fund. Global Framework for 
Action: Ending Child Hunger and Undernutrition Initiative: World Food Programme and 
United Nations Children's Fund; 2006. 
10. Shrimpton R, Rokx C. The Double Burden of Malnutrition in Indonesia. Jakarta, 
Indonesia: World Bank Jakarta; 2013. 
11. Hawkes C, Smith TG, Jewell J, et al. Smart food policies for obesity prevention. 
Lancet 2015;385:2410-21. 
12. Ministry of Health Republic of Indonesia. Pedoman Gizi Seimbang. Jakarta, 
Indonesia: Ministry of Health Republic of Indonesia; 2014. 
13. Direktorat Jenderal Bina Kesehatan Masyarakat, Departemen Kesehatan Republik 
Indonesia. Pedoman Umum Gizi Seimbang (PUGS) - Panduan untuk Petugas. In: Departemen 
Kesehatan Republik Indonesia, ed. Jakarta, Indonesia: Depkes RI; 2003. 
14. Inilah Perbedaan '4 Sehat 5 Sempurna' Dengan 'Gizi Seimbang' Kementrian Kesehatan 
Republik Indonesia, 2016. (Accessed July, 2016, at 
http://www.depkes.go.id/article/view/16051300001/inilah-perbedaan-4-sehat-5-sempurna-
dengan-gizi-seimbang-.html.) 
 PAGE| 209 
Appendix 
 
Appendix - Ethics approval from the Ethics Committee at Fakultas Kedokteran 
Universitas Padjadjaran, Bandung 
 
 
